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PREFACE. 



The Author of this work, for many years a teacher of 
Mathematics and Arithmetic, in the first commercial 
town in the British empire, to pupils for the most 



ERRATA. 

?age 16, line 22 from top,ybr b contained read are contained 
„ 25, to EzEEGiSBS annex (B). 
„ 84, for chest of tea 84 lb. read 84 lb. to 1 02 lb. 
f, 45, EzBBOiSBs 7 should head the page of Exercises. 
„ lOO, line 12, Jbr rod read rood 

„ 101, top,^ ADDmAL FRAOnoNB read addition of fsactio»b. 
„ 156, in note, for 70 to 80 read 112 to 140 
„ 321, for (-594 + in.) read ('564 + in.) 
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useful science has been ably handled by several writers, 
still many of the books produced are so overloaded with 
explanations as to render them, however admirably fitted 
for private study, yet but ill-suited for practical use in 
the class-room. Others, on the contrary, although excel- 
lent for the choice and number of their exercises, have 
been found so deficient in explanation as to have their 
useMness greatly impaired. Both these faults are, it is 
to be hoped, avoided in the composition of the present 
work; for while it contains an extensive collection of 
exercises, care has also been taken that the principles 
should be fully, yet concisely, explained. But in order 
that the course of the text may be as little encumbered 
as possible, it has been deemed advisable to throw these 
explanations into the form of foot-notes. These latter 
will also, in many instances, be found the vehicles of 
much valuable information, the correctness of which 
may be relied upon. 



VI PREFACE. 



In the new matter introduced, the subjects of Building 
Societies and Loan Societies have received attention, 
which, as regards the former, is but deservedly bestowed. 
For in the success and extension of Building Societies, all 
classes must feel interested, inasmuch as the habits of 
industry and economy induced by a connection with them, 
are not only beneficial to the individual members them- 
selves, but serve also as a wholesome example for the care- 
less and improvident to imitate. 

Loan Societies are noticed in order to show the Interest 
that persons, borrowing money through their medium, 
will have to pay ; and though not a subject of general 
interest, still, from the fact of thousands repairing annually^ 
to such quarters for loans, sufficiently important to de- 
serve some notice here. 

The "New Tariflf, Commercial Allowances, Trade Dis- 
count, and the Glossary of Arithmetical and Business 
Terms, will, it is hoped, oe deemed an additional improve- 
ment. No subject, indeed, that had not a claim for 
utiHty, has been suffered to appear : and for the arrange- 
ment of the matter contained, that order has been 
adopted which the Author, from experience, thought best 
suited to secure the pupil's gradual progress, ana to dis- 
cipline his mind. A consciousness, however, that no com- 
ments offered here could add to the value of the work, 
precludes any farther allusion to its contents, which are 
left for those engaged and interested in Education to 
pronounce upon. One favour alone is solicited, viz., that 
the notice of any errors which may be found in the book, 
or any suggestion calculated to iinprove it, may be com- 
municated to the Author or the Publishers. 

Before concluding, the Author must take this oppor- 
tunity of acknowledging the valuable assistance rendered 
by an old pupil, at present a graduate of the London 
University, in revising the work in its passage through 
the press. 

Liverpool, 1862. 
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ARITHMETIC. 



INTRODUCTION. 



1. The term quantity or magnitude* is applied to any thing that is 
susceptible of augmentation or diminution. To give a dear idea of 
magnitude or quantity by means of language, ive take of this quan- 
tity, itself an arbitrary, but definite and well understood portion, 
to serve as a standard of comparison. This portion is termed tmify,t 
and when we ascertain how many of such imits must be combined 
together to form that quantity, then the mind has a precise idea of 
the size of that quantity ; and the term that expresses how many of 
these units there are in it, is called a number, 

2. Hence a number may be defined as the expression for one or 
more units of the same kind. Thus one is the expression for the 
unit; two represents the union of one unit with another; threes the 
mdon of two units with another, and so on, the successive augmen- 
tation by one unit each time generating the numbers tu>o, threes 
four,Jive, six, seven, eight, nine. These numbers we represent by 
the figures or characters called also digits, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

8. Besides these nine characters we make use of another (0) which 
is called nought, cypher, or zero, and is the symbol for nothing. 
These ten characters constitute the alphabet of arithmetic. Now to 
write 9 and 1 more, we get a new number, which we call ten; to 
write 10 and 1 more, we get another new number, which we call 
eleven. But to give every new number a particular name and 
character, would be to charge the memory with an infinite number 
of words and characters. To avoid this, the number ten is considered 
a new species of unit, written 10, and we count from one ten to 

* A line admits of lengthening or shortening, a sorfkoe admits of increase or 
diminution, a weight allows of its being made lighter or heavier— hence lines, 
surfiaces, and weights an quantUiet, 

t There is but a single elementary idea In the sdence of numbers— It is the 
idea of the unit, or one, as it is the base whence all numbers are derived This 
unit Is either natural or artificial— natural as an apple, a sheep- artificial as « 
yard for length, a pound for weight 

1 



A««e Umi^ m hr funple miitf ; but instead of calfing these nev units 
4m^ tat. tMso terns, tkree tens, &c., we caD them ten, twentr, tbirtj, 
A(^f wrUUM 10, 20, 30, 40, &c^ making the characters alreadj in 
M^ t>9tSi^:^ In oontimung oar reckoning we caD ten tens another new 
Mitf w\dV'^l if written one hundred (100) ; and counting from one 
hmdred i/t tthyt bondreds as by simple units, we have one hmdred, 
%■»*> \»ntiAr*Aik, three bandreds, &c, written 100, 200, 300, &c 

Ajipaio, ttrt tm, tm/t. hundreds, we have another new unit, called om 
0t//fimn4, writUin 1000, and, counting by simple onits, we read one 
(hz/ixs^md, twA (h//usand, three thousand, &c., written 1000, 2000, 3000, 
$i*i, Hy this happy idea, the ten symbols or characters already 
a^/pt«4 are made to be sufficient to express all numbers. 

7hi» nyntaa arranged-^ 

Symbol. Kama 

Twr/itnifJiofthe first order 2, Two 

Tw// tmf t« of tbe second order 20, Twenty 

Tw// tmita of the third order 200, Two hundred 

Two itnlfji of the fonrth order 2000, Two thousand 

Two unita of the fifth order 20,000, Twenty thousand 

Two unitM of tbe sixth order 200,000, Two hundred thousand 
Two unita of the seventh order 2,000,000, Two millions 
&C. &c &c 

In this arrangement we have made the character or symbol 2 
MHUtM seven different values ; the symbol 0, or nothing, being of no 
valu«, but merely used to fill up gaps, in order to give the symbol 
2 the prr/per position of its order. From what has been done, it is 
(tUmrly seen that this symbol (2) has as many different values as it 
tak«s positions. And had these different values been imited into one 
group, their sum would be read, two mUlions, ttoo hundred and twenty- 
two thmsands, two hundred and twenty -two, and written, not as above, 
but in a more compact form, thus, 2,222,222, where the first symbol 
or figure (2) on the right hand is two units, the second (2) from tbe 
right is twenty units, the third (2) from the right is two hundred 
units, the fourth (2) from the right is two thousand units, &c, the 
figure (2) holding its value from the place which it occupies from the 
right towards the left 

4. This tenfold increase, in the value of a figure when removed 
one place from the right to left, is the reason why our System of 
Kotation in Arithmetic is called the Decimal System, 

These conventions being once understood, all numbers, however 
large, can be written and enunciated by means of these ten characters, 
or figures. 
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The following table exhibits a general view of this doctrine : — 
Trillions. Billions. Millions. Units. 

654821 98766~4 321987 654321 

w^gwi^ci vi^^w^c^ WHHWHd w;^das?S 

|=o§g2- o^gSgS. |3ogg|. §»o32|: 

ts-if"? ^B't^'^ g-s^is--? s-^if'^? 
=^§||, a§|| §-§|| apli 

?^ ^IP-^ S:|S'P' s:|&«- 

I ^ g P* I P* 

|B p SB 

DSP 

P* g- P- 

Which number is read thus : six hundred fiftj-fonr thousand, three 
Iinndred twenty-one trillions, nine hundred eighty-seven thousand, 
six hundred fifty-four billions, three hundred twenty-one thousand, 
nine hundred eighty-seven millions, six hundred fifty-four thousand 
three hundred and twenty-one. 

This table may be continued to quadrillions, quintillions, sex- 
tillions, septillions, octillions, nonillions, &c.* 

NOTATION AND NUMERATION. 

5. Notation is the art of writing numbers by figures. 

6. Numeration is the art of reading figures correctly in words. 

BX8BCISB8 VX NOTATION. 

1. Seventy nine. Ana. 79. 

2. Four hundred and sixteen. Ans. 416. 
8. Thirteen thousand and sixty-seven. Ans» 13,067. 

. 4. Three millions, two hundred and eight thousand, four hundred 
and sixty-five. Ans, 3,208,4 65. 

5. Two billions, three hundred sixty-seven thousand millions, 
two hundred and thirty-one. Ans. 2,867,000,000,231. 

6. Eight hundred and fifty-three millions, nine hundred and forty- 
eight thousand, six hundred and fifty-three. Ans. 853,948,653. 

7. Two hundred and three millions, four hundred and six thou- 
sand, five'hundred and eight Ans. 203,406,508. 

8. Nine hundred and liinety-three millions. Ans. 993,000,000. 

* A billion or quintHIion is easily designated by these characters, although 
there are not a billion of seconds since the creation of the world, nor a qointilJion 
of cubic inches in the whole earth. For in 6000 years of 365i days there are 
only 189,345,600.000 seconds; and in the earth, supposing it a globe whose 
diameter is 8000 miles, there are but 68,189,122,953,687,859,200,000,000 cubic 
inches. 



2. 
4. 



97. 
2,86X 

70,169,049. 

1,489,065,873. 



5. 30,006,500,875,000. 



6. 907,060,206,204. 



7. 240,026,100,201. 



8. 590,960,126,020. 



EUCBCISE8 Cr VUMEBATIOS. 

Ans. Ninety-seven. 
„ Two thousand, eight hundred and 

sixty-three. 
„ Sevenly millions, one hundred sixty- 
nine thousand, and forty-nmeL 

One thousand four hundred eighty- 
nine millions, aixly-five thousand, 
eight hundred and seTen^-three. 

Thir^ bUlions, six thousand five 
hundred millions, dgfat hundred 
and seventy-five thousand. 

I^ine hundred and seven thousand 
and sixty millions, two hundred 
and six thousand, two hundred 
and four. 

Two hundred and forty thousand 
and twenty-six millions, one hun- 
dred thousand, two hundred and 
one. 

Five hundred and ninety thousand 
nine hundred and sixty millions, 
one hundred and twenty-six thou- 
sand and twenty. 



»> 
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BoMAN Notation.* 






I. 


represents 


1 


XV. 


represents 


15 


IL 


»» 


2 


XVI. 


»i 


16 


IIL 


*> 


3 


xvii; 


i» 


17 


IV. 


•t 


4 


XVITT. 


>» 


18 


V. 


>» 


5 


XIX 


»i 


19 


VL 


>» 


6 


XX. 


»» 


20 


VII. 


>» 


7 


XXX. 


»» 


30 


VIIL 


ft 


8 


XL. 


»i 


40 


IX, 


»» 


9 


L. 


»> 


50 


X. 


»» 


10 


LX. . 


»» 


60 


XI. 


1 *i 


11 


LXX. 


»» 


70 


XII. 


»» 


12 


IiXXX. 


n 


80 


XIIL 


f» 


13 


xa 


»» 


90 


XIV. 


i» 


14 


xcv. 


ii 


95 



* Barlow's Theory o/yunUfert treats extensiyely on the different scales of 
notation. 



C. represents 

CC. 

cca 
ccca 

D. 

DC. 

DCC 



»1 
»> 

11 
>l 



DBFonnoiis. 






5 


100 


DCCC. 


represents 


800 


200 


DCCCC. 




» 


900 


800 


M. 




n 


1000 


400 


MM. 




11 


2000 


600 


MDC. 




»» 


1600 


600 


MDCL. 




»» 


1650 


700 


MDCCCLTX. 


11 


1859 


DEFINITIONS. 









7. Arithmetic treats of the properties and laws of numbers, and 
their application to questions bearing on the business and pursuits 
of man. 

8. An integer is 1, or several reunions of 1. 

9. An even number is either 2, or that which is formed by the 
continual addition of 2, as 4, 6, 8, 10, &c 

10. An odd number is that which cannot be divided into two 
equal integral numbers, as 1, 3, 5, &c 

11. A prime number is that which has no divisor but itself and 
unity, as 11, 13, 19, &c 

12. An abstract number is that which has no application to any 
particular subject, as 3, 5, 7. 

13. A concrete or denominate number is that which has reference 
to a thing, as 3 apples, 4 pounds. 

EXPLANATION OF THE SIGNS BIADE USE OF IN ABITHMETIC. 

+ (pins) shews addition, or that the number following is to be added 
to that before. 

— (minus) shews subtraction, and implies that the number follow- 
ing is to be subtracted from that before. 

X (multiplied by) shews multiplication, and indicates that the 
numbers between which it stands are to be multiplied. 

-7- (divided by) shews division, and implies that the namber going 
before it is to be divided by the one which follows. 

= (equal) shews equality, or that the numbers between which it 
stands are equal. 
: (is to) : : (so is) shews proportion, or equality of ratios. 

25* denotes that 25 is squared or to be multiplied by itself. 

25' denotes that 25 is to be cubed. 
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ADDITION. 

14. Addition is the operation of uniting two or more numbers of 
the same kind together, so as to form one single number, called the 
snnu 

Btde. — ^Place the numbers under each other so that units maj 
stand under units, tens under tens, &c. 

Add together the figures in the column of units, and put down 
the right hand figure of the sum under the unit column, and cany 
the other to the next colamn. 

Add all the other columns in the same way, and under the last 
column put down the sum in full contained in it 





EXAMPLES. 






Proof* 


8786 


= 8000 4- 700 -f 80 


+ 


6 


49 


987 


= -900 + 80 


+ 


7 


2165 


2165 


= 2000 + 100 4- 60 


+ 


5 


987 


49 


= 40 


+ 


9 


8786 


6987 2 


3am. 5000 1700 260 




27 


6987 Sum. 



1700 The sum of the hundreds. 
260 „ of the tens. 
27 ,, of the units. 



fi 





6987 Sum. 




EXAMPLE, t 


ao 


846678904858271 


(2.) 


654321095641729 


(3.) 


537286108578218 


(4.) 


462713891426782 


(5.) 


56734584 9 3 25876 


(6.) 


719864328178215 


(7.) 


280135671826785 


(8.) 


708456137914673 


(9.) 


291543862086427 


(10.) 


567345849825876 



Ans, 5184691698661752 Sura. 

* iVo({^.— Add the several columns downwards, and if the sum be the same 
as before, the work is presumed to be right ; or divide the addition sum into 
two parts, and the sum of the parts added separately will be the amount 

t The rows (1) and (2) added make 1 with ciphers, (3) and (4), (6) and (7), 
and (8) and (9), do the same ; therefore the sum of the eight rows (I), (2), (3), (4), 
(6)f (7), (8), and (9), will foe 4 with ciphers, which, added to the sum of row 
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ARITHMETIC. 





EXERCISES 


1. 




1. 66430 2. 


7921341 3. 


62849: 


r65 4. 475693 


12798 82346678 


98766432 624317 


34467 79013265 


23466789 285769 


21326 


7890275 


64698705 763812 


81792 


2867693 


75381246 246188 


68208 


7142307 


24618764 286769 


6. 2912000 


6. 80260736 


7. 246783 


842240 


252172800 


763217 


2176000 


2017382400 


367819 


1349376 


16130368000 


467325 


1636000 


201738240000 


632675 


2626720 


25217280000000 


867819 


The Revenue Returns for the yeu8.186S 


) and 1856, ore as 


follows : — 










, 1856. 




1865. 


8. Customs 


£23,618,375 


9. 


£22,634,302 


Excise 


18.073,778 




17,269,463 


Stamps 


7,268,272 




7,132,824 


Taxes 


8,106,026 




3,096,543 


Property Tax 


16,028,422 




14,121,561 


Post Office 


2,869,162 




2,704,000 


Crown Lands 


284,857 




280,516 


Miscellaneous 


971,106 




' 1,103,007 


The Revenue Returns for the years 


1858 and 1859, ending June 


80 in each year, are as follows :— 








1869. 




1858. 


10. Customs 


£24,347,322 


11. 


£22,838,794 


Excise 


18.221,000 




17,944,000 


Stamps 


7,881,981 




7,649,598 


Taxes 


8,186,000 




3,154,033 


Property Tax 


6,266,106 




10.330,162 


Post Office 


3,220,000 




3,010,000 


Crown Lands 


280,640 




276,664 


Miscellaneous 


2,287,624 




1.676,475 



(5) and (10), will constitute the entire sum ; but since the rows (5) and (10) are 

identical, therefore twice row (5) or (10) with 4, and its due complement of 

ciphers will be the entire sum. Thus— 

667345849325876 X 2 = 1134691698651752 

Add 4 



Am, 6134691698651752 entire sum. 



ADDinOK. 9 

Valae of the imports of the United Kingdom for 1858 :— 

12. From British Possessions £88,875,610 

„ United States 84,281,256 

„ France 18,911,401 

„ Russia 11,746,008 

„ Sonth America 11,274,242 

„ Germany 8,641,455 

„ All other Countries 45,505,837 

The total amount of Gold raised in Australia up to the end of 
1859, was in 

13. Kew South Wales ^£7,253,616 
Victoria 93,810,212 
Sonth Australia 160,000 
Tasmania 8,000 
New Zealand 140,000 

Exports from Great Britain and Ireland in 1859 : — 

14. To British America £5,908,960 

„ Australia 11,225,616 

„ Other possessions 28,995,470 

„ Foreign Countries 84,315,881 

State the total of the following losses taken from the Money 
Market Review of June 9th, 1860 :— 
15. Royal British Bank £835,000 

Tipperary Bank through J. Sadleir 1,200,000 

The London and Eastern Bank through Colonel 

Wangh 250,000 

The Western Bank of Scotland 1,500,000 

The Cr3rstal Palace Co. sustained through Robson 100,000 
The Gt Northern Railway Co. sustained through 

Redpath 250,000 

The Union Bank of London sustained through 

Pullinger 263,070 

What is the length and tonnage of the following 14 ships: — 
16. Great Eastern length 680 feet, tonnage 22000 tons. 

Adriatic 390 6000 

Munster 878 4000 

Leinster ^ 875 4000 

Connaught > Galway Line, new 375 4000 

Ulster 3 375 4000 

Niagara 876 4580 

Persia 876 8300 
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HimioMaTa 




360 


5000 


General Admiral 




325 


6000 


TanderbOt 




850 


4500 


City of Baltimore 




340 


2367 


City of Washington 




325 


2380 


Orlando 

• 


337 

in the followin 


3727 


How many Volnmes are there 


g Libraries : — 


17. . National Library 824,000 voL ^ 




Arzenal „ 


180,000 


Volumes. 


Pan* \ St G^^eve „ 


150,000 1 


1 1,254,000 


Mazarine „ 


100,000 


1 


Mamch Royal 


Library 


600,000 


London British Museom 


»» 




450,000 


Petersbarg Imperial 


n 




446,000 


Copenhagen Royal 


n 




412,000 


Berlin Royal 


11 




410,000 


Vienna Imperial 


V 




313,000 


Dresden Royal 


H 




300,000 


Madrid National 


»» 




200,000 


WolfenbUttel Ducal 


»» 




200,000 


Stnttgard Royal 


n 




187,000 


Milan Brera 


»» 




170,000 


Darmstadt Grand Docal 


>» 




150,000 


Florence Magliabecchian 


w 




150,000 


Naples Royal 


» 




150,000 


Brassels Royal 


»» 




133,500 


T>^«,« ( Casanata 120,000 1 
•^°°'* i Vatican 100,000 f 




220,000 


Hague Royal 


)t 




100,000 


Parma Ducal 


tt 




100,000 


Income assessed under the Property 

157 . 


' and Income Tax in 1849 and 


Schedale. 


1849-50. 


1857-58. 


18. A, Real Property £34,217,959 


19. £109,978,265 


B, Farmer's Profits 


42,516,450 


42,777,287 


C, Public Funds 


26,310,990 


28,083,017 


D, Trades & Professions 


64,977,566 


77,5Q3,022 


E, Salaries 


11,203,964 


15,832,511 



* These 14 vessels placed in a line, one after another, extend more than 
a mile. 



't 
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IX 



SIMPLE SUBTRACTION. 

15. Sabtraction is the procees by which we find the difference 
between any two nnmbera of the same denomination* 

JRule. — Place the less nnmber under the greater, units under 
nnits, tens under tens, &e. Then beginning at the right hand, sab- 
tract each lower figure from that which stands over it, and write 
down the remainder. 

If any figure in the lower liae be greater than the one above 
it, add ten to the upper figure before subtracting it, then add one to 
the next figure on the left in the lower line and so proceed as before, 

EXAMPLE. Proof,* 

Minuend 768=700 +60 4.3=700 +50 +13 328 Subtrahend. 
Subtrahend 328=300+20+8=300+20+ 8 435 Bemainder. 



Bemainder 435 



400+30+ 5 763 Minuend. 
80 the remainder of the tens. 
5 „ of the units. 



»» 



From 
Take 



3141600 
2269806 



2201600 
1893776 



300000 
282744 



435 the entire remainder. 
21025 €5450 288750 
7569 62832 176715 



Bemainder 871794 13456 



2618 



8030000 
7012649 



112085 

13879125 

8555625 



317824 17256 1017351 5323500 
11986671955295600640 74629 
2517201110612076135 70686 



9469470844683524505 



3943 



EXEBGI8B8 2. 

1. The revenue for the year amounted to £72,218,983 in 1856, 
and in 1855 to £68,241,216; what is the difference? 

2. The revenue for the year 1859, ending June 30th, amounted to 
£65,689,573, and for the year 1858, ending at the same time, 
to £66,879,716; what is the difference? 

3. The gross revenue of the post office in the United Kingdom was, 

* Proof.— AAA the remainder and less number together, and the sum, if the 
work is right, will be equal to the greater. 



I 1859. £3,100,939, •ltatlMaxpaiditiin£1,l70,SM; wlut««s(ba 



5. AmoBnt of Ex- ( 
potts Tor tha jw | . 

6. Of Appud uid I 
MiUmerr, ) 

7. Bmt ind Ah 

8. Brus & Copper) 



9. 


C„jl and Coke 


3043161 


664603 


la Cotlon good! 


83431643 


18814869 


11. CoItoD ym 


9579479 


B9S8S80 


12. Iron ™l Steel 


11197078 


3191641 


13. LMtbcr goods 


201*916 


463589 


14. Linen good. 


4134356 


8034353 


15. Linen ytia 


1746340 


406067B 


16. Machinery 


3599353 


776115 


17. Woollm goodi 


9776944 


8204133 


18. WooUeoyim 


2966933 


958304 


19. Hmrdwue mi 


8377607 


2178089 


CnUery 






SO. Ewthm Wue 
■DdPorcebiQ 


1I5S579 


766151 


SI. Tin Md Pewter 


1389858 


606942 


Weiea 








IHFOII13 a TOE 






1858. 


1844. 


aa. Coco« imported 


10338404 lb«. 


3731256 


33. CoO^ 


60697364 lbs. 


46523188 


at ComWheit 


4241719 qra. 


1099077 


as. Cotton 


03434ai7e ItH. 


646111304 


36. Flex 


1288906 cirt. 


1583494 


2- 




B5S541tons. 


1042S1 


38 


Hemp, Jote, &«. 


1339716 ewt. 


91323S 


29 


Hid« 


762977 CTrt. 


642805 


30 


Oil,r«I» 


778330 ewt. 


414648 


31 


Biec 


3692033 cwL 


456302 


33 


SiIk,RaT 


6277576 lbs. 


4149932 


33 


Soger, B«r 


9010796 ewt 


4880075 


S4. 


TeUow 


1235789 ewt. 


1079486 



MULtlFLICATION. 
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35. Tea 

36. Tobacco 

37. Wine 
S8. Wool 



75482578 lbs. 
62217705 lbs. 
5791656 gals. 
126738723 lbs. 



53147078 lbs. Wbat is the diff. ? 
88626159 lbs. 
8584586 gals. 
65713761 lbs. 



»» 



>t 



MULTIPLICATION. 

16. Multiplication is a short way of performing those addition 
sums in which all the numbers to be added are equal.* 

The number to be repeated, or added, is called the muUiplicand. 

The number expressing the number of additions is called the 
vwUiplUr, 

The resulting nnmber is called the product. 

The multiplicand and multiplier are often qbX\a6. factors. 

Rule (1). When the multiplier is one figure, place the multiplier 
tmder the multiplicand ; then multiply each successive figure from 
right to left by the multiplier, writing down the right hand figure 
of each product, and carrying the rest to the next product, and at 
the last figure of the multiplicand write the product in full. 

(2). When the multiplier consists of several figures, place 
the multiplicand and multiplier so that units may stand under 
units, tens under tens, &c. ; then multiply as before, writing the re- 
spective products in separate lines, and observing to write the right 
hand figure of each line of products directly under its respective mul- 
tiplier. The sum of the lines thus obtained will be the required 
product. 



EXAMPLE. 



Multiply 78593 by 4. 



78593 
4 



Multiplicand 78593 
Multiplier 4 



ADDinox. 
78593 
78593 
78593 
78593 



12 = 



360 

2000 

32000 

280000 



3X4 

90 X 4 

500 X 4 

80O0 X 4 

70000 X 4 



814372 product 



814372 314372 = 78593 X 4 



* This definition requires the multiplier to be an abstract nnmber, and the 
product to be of the some kind as the multiplicand. But in multiplying feet in 
leng^ by feet in breadth, this rule does not hold, for to the product is assigned 
a name different to that of the multiplicand, namely, tqttare feet 
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Mulfiply 4673549 by 10, and by lOO.* 

Multiplicand 4678549 Moltiplicand 4673549 

Multiplier 10 MaltipUer 100 



46735490 product 467354900 product 

Multiply 2627 by 534. 
Multiplicand 2527 • 
Multiplier 534 



10608 = product of 2627 by 4 = 10508 

7881 = „ 2627 by 30= 78810 

13135 = „ 2627 by 600 = 1313500 



1402818 product 1402818 

EXERCISES 8. 

1. 24478 X 2t 19. 18548 X 896 

2. 48956 X 3 20. 119029 X 392 
8. 146868 X 4 21. 157428 X 112 
4. 587472 X 5 22. 9555371 X 839 
6. 2937360 X 6 23. 13848 X 570 

6. 17624160 X 7 24. 49140 X 1148 

7. 123869120 X 8 26. 84970 X 1456 

8. 986952960 X 9 26. 23226 X 1372 

9. 8882576640 X 10 27. 5874 X 5418 

10. 88825766400 X 11 28. 4025 X 7168 

11. 977083430400 X 12 29. 3864 X 3591 

12. 385476 X 13 30. 8343 X 1624 

13. 5011188 X 16 81. 3128 X 3357 

14. 3678 X 17 32. 1280475 X 1288 

15. 80179008 X 32 33. 27045 X 18325 

16. 1095 X 256 84. 495599625 X 305 

17. 3285 X 294 85. 115601 X 8025 

18. 29565 X 185 BG. 2180 X 2180, or the square of 2180^ 

• To multiply by 10 or 100 requires no operation but to annex for 10, and 
two Os for 100, to the figures to be multiplied, and to multiply by 1000 three 
Os are annexed, and so on. Fur by Numeration it is seen that if a cipher be 
placed at the right hand of a number, every figure in that number has ten times 
the value it had before, and if two ciphers, a hundred times, &c. 

t The respective products to these exercises are the dividends in the exer- 
cises (answering to the same number) in division. 

t A number multiplied by itself produces what is called the sqtiare of that 
number; and the square multiplied by the same number gives the cube. 
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d7. 4752400 X 2180, which is the cube of 2180 

38. 468631729 X 468631729 

39. 357814269 X 857814269 

40. 837357814269 X 837357814269 

41. 8154096372756 X 8154096372756 

42. 4563072918 X 4563072918 

43. 538169273820954 X 538169273820954 

44. 72186354903429 X 72186354903429 
46. Cube 468531729 

46. 123456789 X 123456789 

47. 987654321 X 123456789 



EXAMPT.K. 

Fiod the product of 4786 by 653. 
Maltiplicand 4786 
MoltipUer 653 


Proofs 
653 
4786 


14358 
23930 
28716 


3918 

5224 

4671 
9ni9 


8125258 product 

Maltiplicand 2857142857t 
Multiplier 483 


«UXa 


3125258 product 


8571428571 
22857142856 
11428571428 




1379999999931 


, 



* Let the multiplicand and multiplier change places, and if the product be 
the same as the former, the work is probably right 

Cast out the 9s as they arise in adding together the cUglts of the multipli- 
cand and multiplier; then multiply the two remainders together, and if the 
excess, after casing the 9s out of this product, be equal to the excess after cast- 
ing the 9s out of the answer, the work is probably correct— and if they differ, 
.the work is presumed to be wrong. Thus the remainder, after casting out the 
9s in the multiplicand, is 7, in the multiplier 5, both being multiplied make 35, 
out of which cast the Ss, whidi leaves a remainder of 8, which is the same as 
the remainder after casting the 9s out of the product This method of proof 
depends on a property of the number 9. 

. t In multiplying two numbers, the product will be unaltered if the multipli- 
cand be dboided by any number for a new multiplicand, and the multiplier 
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DIVISION. 

17. Division is a short method of finding how often a less number 
can be subtracted from a greater of the same denomination, or of 
dividing a given number into equal parts. 

The number to be divided is called the dividend. 

The number which divides is called the divisor. 

The number obtained by the division is called the quotient. 

The number sometimes left is called the remainder. 

Casb 1. When the divisor is not greater than 12. 

Rule. — ^Place the divisor to the left of the dividend with a mark 
of separation, and a line beneath the dividend. Then find how many 
times the divisor is contained in the first figure or first two or three 
figures on the left of the dividend, and set down the result under- 
neath for the first figure of the quotient, and for every unit that 
remains carry ten to the next figure of the dividend ; divide this 
number, by the divisor and set down the result as the next figure of 
the quotient, and thus continue until all the figures in the dividend 
are exhausted. 

Case 2. When the divisor consists of several figures. 

Rule. — Place the divisor to the left of the dividend and mark off 
to its right a place for the quotient Take as many figures to the 
left of the dividend as are at least equal to the divisor. Then find 
how many times the left one or two figures of the cUvisor is con- 
tained in the first one or more figures to the left of the dividend, 
and write the result as the first figure of the quotient. Multiply the 
divisor by this quotient figure and subtract the product from the 
chosen number of the left hand figures in the dividend, and to the 
remainder annex the next figure of the dividend, — deal with this as 
a new dividend in a similar way, observing if the divisor be not 
contained therein, to put a cipher in the quotient, and affix the next 
figure from the dividend to this new dividend. Thus continue until 
all the figures in the dividend are exhausted, when the quotient, 
with the remainder, if any, will be ascertained. 

Note 1. — If in any case the product of the quotient figure by the 

mttUiplied by the same for a new multiplier. Tims, 20000000000 X 69 = 
20000000000 -r- 7 and the quotient X ed by 69 X 7, which is precisely what 
is done with the above question, but here there is a remainder of 1, therefore 
69 must be added to the product to yield the latent product, namely, 1218 with 
ciphers. From this example it can be seen how a variety of questions in multi* 
plication may be prepared whose products are known, and the number of such 
questions can be extended by utdng in a similar way the numbers, 13, 17, 
19, &C. 
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divisor exceed the number from which it is to be subtracted, the 
£gure in the quotient is too great, and if the remainder be not less 
than the divisor the quotient figure is too small ; in such instances, 
another quotient figure must be taken. 

Ncie 2. — For every figure of the dividend annexed to the remainder 
there must be placed a figure in the quotient. 

EXAMPI4B (1). 
Divide 88 by 9 ? 

9 is contained in 38, 4 times, and 2 is left 
That is, 9 can be subtracted from 38, 4 times, leaving a remainder 

of 2. 

Thus 38 

9 1st subtraction. 



29 
9 2nd 

20 
9 3rd 

11 
9 4th 



» 



11 



n 



Bemaiader 2 

EXAMPLE (2). 
Divide 7896546 by 7 ? 

Divisor 7)7896646 dividend 

■ 1128078 quotient 

EXAMPLE (3). 

Divide 766 by 42? 

Divisor. Dhidend. Quotient 
42) 766 (18 

4 2 



3 3 6 
3 3 6 

KXASIPLE (4). 

Divide 786327 by 100 ?• 

1,00)7853,27 



7853 — 27 remainder. 



* When the divisor is 10, 100, 1000, &c, cnt off as many fibres Arom the 
light of the dividend as there are ciphers in the divisor for the remainder; tlie 
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EXAMPLE (5). 

Divide 78592 by 400 ? 

Divisor 4,00)786,92 dividend. 



Quotient 196 — 192 remainder. 
EXAMPLE (6). 



Divide 7698 by 36 ?♦ 

86) 7 698 
72 



(213 



49 
36 

138 
108 

30 

EXAMPLE. 



Divide 4685372 by ' 
769 ) 4685372 
4614 


769? 
(6092 


Prooft 
6092 quotient. 

769 divisor. 


7137 
6921 


64828 
36552 
42644 


2162 
1538 

624 




4684748 product 
624 remainder. 


4685372 dividend. 



other part of the dividend will be the quotient If the divisor be 40, 500, &c, 
cut off as before from the dividend as many figures as there are ciphers in the 
divisor, and divide the other part of the dividend by 4, 5, Ac^ and to the re- 
mainder, if any, annex the figures cut off for the real remainder. 
4< The process, if pursued in its natural and original form, would stand thos, 

36 ) 7698 ( 200 the 1st quotient 
7200 



2nd part of dividend 

3rd part of dividend 

Bemainder 



498 
860 

138 
108 



10 the 2nd „ 
3 the 3rd 



fi 



30 213 the sum of all the quotients realizing 
the real quotient 
X Proo/.^lBt Method.— Multiply the quotient by the divisor, to the product 
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EXERCISES 4. 



1. 48956 H- 2* 

2. 146868 -T- 8 

3. 687472 -^ 4 

4. 2937360 ^ 6 
6. 17624160 -T- 6 

6. 123369120 -T- 7 

7. 986962960 -i- 8 

8. 8882676640 -^ 9 

9. 88825766400 -r- 10 

10. 977083430400 -7- 11 

11. 11725001164800 -j- 12 

12. 5011188 -T- 13 

13. 80179008 -7- 16 

14. 62526 -T- 17 

15. 2565728256 -^ 32 

16. 280320 -i- 256 

17. 965790 -T- 294 

18. 5469525 -M85 



19. 16619008 -^ 896 

20. 46669368 -^ 302 

21. 17631936 -r- 112 

22. 8016956269 -^ 839 

23. 7893360 -J- 570 

24. 56412720 ^ 1148 
26. 123716320 -7- 1456 

26. 31866072 -7- 1372 

27. 31825332 -j- 6418 

28. 28851200 -7- 7168 

29. 13876624 -7- 3591 

30. 13549032 -^ 1624 

31. 7143696 -i- 3357 

32. 1649251800 -h 1288 

33. 495599625 -7- 18325 

34. 151157885625 -f- 306 

35. 926895525-7-8025 

36. 4752400 — 2180 



37. 103602000 ^ 2180 

38. 219621981079729441 -f- 468531729 

39. 128031051100004361 -j- 357814269 

40. 701168109117357100004361 -r- 837367814269 

41. 66489287666192556099035636 -7- 8154096372756 

42. 2094783199513034724 -^ 4563072918 

43. 289626167284972964366849470116 -i- 538169273S20954 

44. 5210869834243808031915958041 -7- 72186364903429 

45. 102853021448790921843933489 -7- 468531729. 

Ati8, Square of Divisor. 

46. 15241578760190521 -7- 123456789 

47. 121932631112635269 -H 123456789. 



add the remainder; then if the smn be eqnal to the dividend, the work ia 
right 

2nd Method.— Cast the 9s out of the divisor and quotient, and multiply the 
residues together ; from their product cast out the 9s, and add the result to the 
remainder. Ihen if the excess over the 9s in the sum be equal to the excess 
over the 9s in the dividend, the work is probably accurate. 

8 dividend 
Thus, divisor 4X8 quotient 
6+3 
* The respective quotients to these exercises are the multiplicands in the 
exercises (answering to the same number) in the multiplication questions. 
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Divide 423000000 by 987 ?• 

987 ) 423000000 ( 428571 
3948 



2820 
1974 



8460 
7896 

5640 
4835 

8050 
6909 

1410 

987 

423 

Propositions. 
19. PropositloM inferred from the relations between dtvitOTj divi' 
dend, and quotient, 

I. If the divisor and dividend be multiplied by the same number, 
the quotient will continue nnchaDged. Thns 36 -7- 4 = 9, and 
36X3-T-4X3 = 9 also. 

II. If the divisor and dividend be divided by the same nmnber, 
the quotient remains the 8ame4 Thus 36 -^ 4 = 9 and V -v- f or 
18 -T- 2 = 9 also. 

Note. — ^This is what is caHed eancelUng,^ • 

* The divisor 987 = 141 X 7 andthe dividend 423000000= 141 X 300000a 
Striking out the common factor 141, the work becomes reduced to 8000000 
divided by 7, which gives the quotient 428571 with a remainder of 3, which. If 
multiplied by the common factor 141, yields tiie real remainder. 

From this example it will be obviously seen how a judicious teachor may 
prepare a variety of questions on division, the quotient and remainder ot 
each n( which, although latent, are readily perceived ; and the number of sadi 
questions may be multiplied by using the numbers 13, 17, 19, Ac, in a similar 
way to 7. 

X Thefkctofthecftrufetuf and divitor being either multiplied by the same 
number or divided by the same number, and not altering the value of the 
quotient, is a trtUh wtUch cannot too ojtei he impressed on the learner's atttntion, 
in order to prepare him for its early application to the numerator and de- 
nominator of fractions, since the term nttmenUor is synonomous with dividmdt 

and denominator ^th divisor. Thus, gntnerator _, Dividend. 

Denominator Divisor. 
S The contraction of arithmetical operations by rejecting equal factors firom 
the dividend and divisor of an unexecuted process is called cancelling: 
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IIL If the divisor remain the same, multiplying the dividend by 
anj nnmher is the same as multiplying the quotient by that number. 
Thus 36 -7-4 = 9 and 36 X 3-7-4 = 9 X3. 

lY. If the dividend remain the same, multiplying the divisor by 
any number is in effect dividing the quotient by that number. Thus 
36 -T- 4 = 9 and 36 -7- 4 X 2 = f quotient. 



SUPPLEMENT TO MULTIPLICATION AND DIVISION. 

SXAMFLE 1. 

Multiply 2357 by 756. 756 = 9 X 7 X 12. 
MnltipUcand 2357 2357 2357 X 6 

9 



Multiplier 756 

14142 
11785 
16499 



10 



1781892 



21213 

7 

148491 
12 

1781892 



23670 X t 
10 




} 

100 times 

700 „ 
50 „ 

6 » 




236700 = 
7 


2357 


1649900 = 

117850 — 

14142 = 


»» 
»» 



1781892 = 756 times 2357 

EXAMPLE 2. 

Multiply 6879 by 1512. 

6879 Now since 1612 =4x 6X7X9 



1512 


MulUplicand 6879 

4 

27516 
6 


6879 X 2 
10 


13758 
6879 

34395 

6879 


68790 X 1 
10 


165096 

7 


687900 X 5 


10401048 


10 




1165672 
9 


6879000 

8439500 

68790 


% 


10401048 product 


13758 

• — 

10401048 
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Multiply 6873 by 270 and 270 = 5 X 6 X 9 
„ 3456 by 504 „ 504 = 9 X 7 X 8 
63574 by 362880 and 362880 = 2x3x4x5x6X7x8x9 
20. To multiply tchen the nudtiplier eonkuns a Jrxu^ion,* 
Euh (1). Multiply the multiplicand by the upper figure of the 
fraction, and divide the product by the under figure; to this 
quotient add the product by the integer, and the result is the re- 
quired product ; or, 

(2). Multiply the integer of the multiplier by the lower figure of 
the fraction, and add in the upper; use this as a multiplier, and 
divide the resulting product by the lower figure of the fraction for 
the required product. 



Multiply 4835 by 9f 




By Rule (1). 


By Rule (2> 


4835 


4835J 


H 


49 



49 



5)19340 43515 
19340 



3868 

43515 5)236915 



Product 47383 47383 product 

EXERCISES. A. 

1. 1760 X 5f 4. 4795 X 16|. 

2. 8756 X 30i^. 6. 8146 X 71. 

3. 3740 X 9|. 6. 94768 X 23^ 
21. To multiply hy 5, 25, 125, hy short and easy methods. 

EXAMPLE 1. 

Multiply 63875 by 5, 25, 125. 

To multiply 63875 by 5, is the same as to multiply by 10 and 
divide by 2. 

To multiply 63875 by 25, is the same as to multiply by 100 and 
divide by 4. 

* A fraction (which Is explained at length under the head of ^' FractioDS *') is 
part of a unit, as f , which meana 3 divided by 4 prodacinf? a quotient lees than 
nnity. This early application of a fraction is essential, inasmudi as fractional 
quantities enter into the measures of length and surface; as i^ inches = 1 
nan ; 5| yards = 1 p»ch; and 30| square yards = 1 square perch. 

X In nuiltiplying by 49, the multiplier is 5 times too large ; conseqnmily the 
prodact is 5 times larger than it diould be. Hoioe, by dividing by S, the real 
produGt is obtained. 
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To multiply 63875 by 125, is the same as to multiply by 1000 
4Uid divide by 8. 

Division. 

22. EXAMPLE. 

Divide 10584 by 108. 

By cancelling 
10684= 9 X 7 X 12 X 14 - ^ -. ^o ,. ^ 
-108-= 9-3n2 = 7 X 14 = 98 quotient. 

1 08)10584(98 
972 



864 
864 



Division by Factors. 

23. When the divisor is the exact product of two or more numbers, 
or is composed of factors none greater than 12. 

Rvie, — Divide first by one factor, then the quotient by another, 
and so on, until all the factors have been used. The last quotient 
will be the required one. 

To find the remainder, if any, 

1. For the 2nd factor — multiply the remainder in dividing the 
2nd factor by the 1st divisor, and to the product add the first re^ 
mainder ; the sum will be the real remainder to a divisor resolved 
into two factors. 

2. For a 3rd factor and a 3rd remainder — multiply the 3rd re- 
mainder and the preceding divisors together, and to this product add 
the former real remainder to two factors, and the sum is the real re- 
mainder to a divisor resolved into three factors, and so on for four 
or more factors. 

EXAMPLE (1). 

Divide 47836 by 48 and 48 = 6 X 8. 

48 ) 47835 (996 ( 6 ) 47836 dividend 

432 48 { 

(8) 7972—3) 

463 \ 27 

432 996—4 j 

316 
288 

27 



21 
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(2). 

Divide 378759 by 5184 ; but 5184 = 4X8X-9X6X8. 
6184 ) 878769 ( 73 
36288 



16879 
15552 



4 ) 378759 



5184. 



327 remaindei 



8) ^689-^) 7 real remainder 

9) ime-ij**'*^'^'^^^ 

fi \ iQie 1 ( 39realremainder 
b ; 1*J15— 1 ^ toadiviaorof 288 

«i ^ 91 Q 1 t 827 real remainder 
o) ^^^—^ I toadiviaorof 1728 



I 

««««««* "Q i 327 real remainder 
quotient .3 | to a divisor of 6184 

24. To divide when the divisor contains a frcbction. 
Ride. — Multiply both the dividend and the integer part of the 
divisor by the under figure of the fraction, taking in the upper 
for the new divisor, then divide the new dividend by the new divisor, 
and the remainder, if any, divide by this multiplier for the true 
remainder.* 





EXAMPLE 


1. 


Divide 278 by 4. 




othemnie. 


4)278 


divisor 4) 278 dividend 







3 3 multiplier 


69—2 




12} 834 dividend 

69—^ 2 remainder. 




EXAMPLE 


2. 


Divide 1357 by 5J. 




otherwise. 


6 J )1357 




6i ) 1367 ( 246 


2 




11 


11 ) 2714 




25 
22 


246—1 = 


4 




.' ' '*T'^ 




37 


/•N 


« 


33 

4 remainder. 



* The principle implied in this role is, that if hoth dividend and divisor be 
multiplied by the same number, the quotient continues the same. 
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25 



EXAMPLE 8. 



Divide 1357 by 80J. 
30i ) 1357 ( 4 
4 



otherwise, 

80i ) 1357 ( 44 

121 



121 ) 6428 (44 
484 



588 
484 



147 
121 

26 



4)104 



26 remainder. 








EXAMPLE 


4. 




Divide 25586 by 30J, 
30i ) 25585 
4 


J45 




80J) 


iherwise, 
25585 ( 846 
842 


121 ) 102340 ( i 
968 


138 
121 


554 

484 






175 
151J 


700 
605 






23j 


4)95 








23f 










EXERCISES. 




1. 
2. 
8. 
4. 
6. 
6. 


5280 - 

264869 - 

36932^ - 

80316i H 

64149f H 

22323121 - 


r30i 

r n 

r23f 
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CONCRETE DENOMINATE NUMBERS. 
Tables of Monet, Weigbts, Ain> Measures.* 

25. All operations hitherto have been carried <mi with abstract 
numbers, or concrete numbers of one denominaticm. If concrete 
numbers had but one denomination, — for instance, if pounds were 
the only units of weight, yards of length, or if there were concrete 
numbers of different denominations, and these denominations dif- 
fered from each other by 10, then all operations with such concrete 
numbers woold be carried on by the rules for abstract numbers." 
But as the relation between the units oi denominations in concrete 
numbers is by a variable scale, it is therefore necessary to learn 
their relation from the following tables : — 

Table of Monet. 

GOLD. 

26. The standard gold coin of England is made of 22 parts of 
pure gold, and 2 parts of aJUoy (a mixture of silver and copper), 
melted together. From a pound Troy of standard gcid are coined 
46f^ sovereigns, or, £46 14s. 6d., making the standard ounce £Z 
17s. 10^., and the weight of the sovereign 3 dwt 5^||- grs. But 
the sovereign, in consideration of the loss of weight by wear, is 
deemed full weight if it weigh 3 dwts. 2j grs. 

The pound sterling is represented by a gold coin called a sovereign, 
whose standard weight is 123-274 grains, of which 113'001 are pure 
gold, 

SILVER. 

The standard ofsUver com consists of 37 parts <^ pure silver, and 3 
parts of copper. From a pound Troy of standard silver are coined 66 
shillings, making the Mint price of silver 5s. 6d. per standard ounce. 

Hence standard gold is 14^ times the value of standard silvec 

COPPER. 

In the old copper coinage, 24 pence were coined from a pound 
avoirdupois. The new bronze penny issued in 1860, is composed of 
94 parts of copper, 4 of zinc, and 2 of tin. 

* There are four prhicipal classes of units in Arithmetics 
l8t Abstract, or simple units. 
Sfnd. Units of currency. \ 
3rd. Units of weight > Concrete uoiti^ 
4th. Units of measure. ) 
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The copper coinage is not a legal tender for more than 12d., nor 
is the silver for more than 408. The gold coinage is the standard 
of Talue. 

STERLING MONEY. 

A farthing is expressed (^d.) 

2 farthings = 1 halfpenny, „ (Jd.) 

4 farthings = 1 penny „ (Id.) 

12 pence = 1 shilling „ (Is.) 

20 shOlings = 1 pound or sovereign (£1) 
The following coins are also in daily use.* 
A three penny piece in silver =. 3d. 
A four penny „ « = 4d. 

A six penny „ „ = 6d« 

A florin „ „ =28. 

A half crown „ „ = 2s. 6d. 

A crown „ „ =: 5s. 

A half sovereign (in gold)t = lOs. 
A guinea „ „ =- 2 Is. not now in circulation. 

Weights and Measures. 

31. An Act of Parliament, for establishing uniformity of weights 
and measures throughout the kingdom, came into operation in 
January, 1826. This Act establishes : — 

32. First, — That the brass standard yard of 1760, then in the 
custody of the Clerk of the House of Commons, sliall be the im- 
perial standard yard, from which all other measures, whether lineal, 
superficial, or solid, shall be derived. 

33. Secondly, — ^That the standard brass weight of one pound Troy, 
made in the year 1758, then in the custody of the same officer, shall 
be the imfi^ or standard of weight, from which all other weights 
shall be derived and computed: that 5760 grains shall be containe<l 

* In additioo to these there are 2, 1|, and 1 penny silver cohis hi circulation. 
Of 24328626 coins issued from the Mhit in ISbO, 2010U8 consisted of these small 
cdoa 

By the -Coinage Act which came into operation in November^ 1861, the de- 
fiudng of coin by stamping words, Ac on it will subject the offender to im- 
prisonment with hard labour. Further, such coin will not be a legal tender, 
and will render the person uttering it liable to a penalty of 40s. 

t The gold coinage has been mudi increased since the discovery of the rich 
mines of Aostralia, in 1852, From that date to December, 1860 (a period of 
nine years) £51,719,722 have been coined, which compared with £34,431,958 
issned during the nine years prior to 1852, shows an hicrease of about 50 per 
cent 



23 ARITHMETIC. 

in the standard Troy pound, and that 7000 such grains shall he 4 
pound avoirdupois. 

34. Thirdly^ — The standard measure of capacity for liqnids and 
dry goods (not measured by heaped* measure) shall be the " Im- 
perial standard gallon" containing 10 pounds, avoirdapois, of dis- 
tilled water, weighed in air, at the temperature of 62<> (Fahrenheit't 
thermometer), the barometer being at 30 inches. Now, this weight 
of water fills 277*274 cubic inches, which also constitute an im- 
perial standard gallon. 

35. The Imperial bushel, consisting of 8 gallons, will consequently 
be 8 times 277-274, or 2218-192 cubic inches. 

The term measure may be divided into seven kinds :— 

Length is a yard. 
Surface a square yard* 
Solidity a cubic yard. 
Measure of -^ Capacity a gallon. 
Weight a pound. 
Angles a degree. 
^Time a second. 

Tables of English Weights and Mbasdbes of Imperial 

Standard. 

36. MEASUitES OF LENGTH.^ 

12 inches make 1 foot marked 1 ft. 

3 feet „ 1 yard „ 1 yd. 

5 J yards§ „ 1 pole, rod, or perch 1 po. 

40 poles „ 1 furlong „ 1 fur. 

8 furlongs „ 1 mile „ 1 mile. 

* The only great fault of the Act of 1826, was the continuance of heaped 
measure in the " Imperial Meoiure^''* which was, however, abolished by an Act 
passed in 1835, directing that all articles, before sold by heaped meaauie, should 
be filled only to the level of the brim. By the sanie> Act, also, the use of all 
local measures were to be discontinued. 

X A commission appointed in 1838 to consider the best means of restoring the 
standards which had been destroyed or rendered useless by the burning of the 
Houses of Parliament in 1834, reported that their accurate reconstruction could 
be more securely accomplished by means of material copies, than by refierence 
to the pendiUum. This report was confirmed by an Act of Pariiament la 1865, 
which established a standard yard, and a standard pound, constructed flrem 
authentic copies of the old standards, to be the standards of referenoeu Cofdes 
of these were lodged at the Exchequer, the Mint, the Royal Observatoiy, tlie 
Palace of Westminster, and with the Royal Society. This oommtaaion also 
recommended that the avoirdupois pound should be adopted instead of the Urof 
pound as a standard. 

$ Until the year 182(3, the perch in Ireland contained 7 yards, but in that 
year, Iho English measures and currency were introduced. 
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The following are other lineal measures sometimes used: — 



4 inches 


make 1 hand. 


9 inches 


?♦ 


1 span. 


6 feet 


»♦ 


1 fathom. 


22 yards 


« 


1 chain. 


100 links 


t» 


1 chain — 4 perches. 


3 miles 


i» 


1 league. 


60 geographical or ) 




1 Hotrroo 



»» 



69^ English miles 3 

39*1393 inches the length of a pendulum vibrating seconds in 
the latitude of London. 

CLOTH MEASURE. 

This measure is used for all kinds of cloth, muslin, ribbon, &c. 
The yard in cloth measure is the same as in long measure, but 
differs in its divisions and subdivisions. 



2J inches 


— 


1 nail. 


4 nails 




1 quarter. 


4 quarters 


— 


1 yard 


8 quarters 


^= 


1 Flemish Ell. 


5 quarters 


= 


1 English Ell. 


6 quarters 


«— 


1 French Ell. 



MEASURE OF SURFACE OR AREA. 

This table is formed from the table of lineal measure by multi- 
plying each line in it by itself (as 12 in. X 12 in. = 144 square 
inches), and is used for measuring all kinds of superficie<<, such as 
land, paving, flooring, in short, every thing having length and 
breadth. 

MEASURE OF SURFACE. 

144 square inches = 1 square foot. 

9 square feet ^ 1 square yard. 

80J- square yards = 1 square pole. 

40 square poles = 1 rood. 

4 .roods = 1 acre. 

€40 Acres = 1 equare mile. 
Note* — A square is a four-sided figure, whose sides are equal and 
|»erpendicu1ar to one another. 

MEASURES OF 80LIDITT OR CUBIC MEASURE. 

88. "this measure is used to measure all kinds of solids, or figures 
which have length, breadth, and depth or thickness. 

Note. — ^A cube is a solid figure contained by six equal squares. 
This measure is derived from lineal measure thus :^ 
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12 in. X 12 in. X 12 in. = 1728 cubic or solid iniAm, 
1728 cable inches = 1 cubic foot. 
27 „ feet = 1 « yard. 

Tlic fullowinp^ measures may be added: — 

40 cubic feet of rough timber = 1 ton or load. 

CO cubic feet of hewn timber = 1 >, ,• 

40 cubic feet =1 ,» of shipping. 

MKANUKK OF VOLUME OR CAPACTTT, OR " IMFEBIAl. XBA8UBB." 

au. Thin measure is used for liquids, and all dry gooda. 
4 ^ills = 1 pint. 

2 ])int8 = 1 quart. 

4 quarts = 1 gallon of 277*274 cubic inches. 

2 fcttllons = 1 peck. 

4 pocks = 1 bushel. 

8 bushels = 1 quarter. 

I)y the Act of Parliament of 1826, the ale gallon of 282 cubic 
inches the wine gallon of 231 cubic inches, and the com gallon 
of 2GH'8 cubic inches, were all abolished, and a uniform measure, 
called the ** Imperial gcUlon^*^ of 277*274 cu^ic inches, was sobsti- 
tutpd. 
The peckf bushel, and quarter, are used only for dry goods. 

IV. Measures of Gravitt or Wbioht, 

TROT WEIGHT. 

40. This table is supposed to derive its name from Troyea, a town 
in France, where it was first used. It is employed in weighing gold* 
silver, and jewels, and in philosophical investigations. 

24 grains = 1 pennyweight (dwt.) 

20 pennyweights r= 1 ounce (oz.) 

12 ounces = 1 pound (lb.) 

Diamonds are weighed by carats. The carai is 8^ grains in 
weight 

But the word caraty when used in reference to gold, is employed 
for the purpose of expressing the degree of fineness or purity of that 
metal without regard to weight. Thus, if a pound of pure gold be 
divided into 24 equal parts or carats, mint gold must contain 22, 
watch cases 18, and vessels made of the same metal either 15, 12, 
or 9, such parts or carats, pure to the pound. 

AVOIRDUPOIS WEIGHT. 

This w^ht derives its name from Avoirs (goods or chattels) and 



tabi.es op weight. 31 

poids (weight). It is used in almost all commercial dealings ; such 
as weighing batter, meat, groceries, &c 

16 drams = 1 ounce. (oz.) 

16 ounces = 1 pound. (lb.) 

28 pounds = 1 quarter. (qr.) 

4 quarters (112 lbs.) = 1 hundred weight (cwt.) 
20 cwt. = 1 ton. 

1 lb. Avoirdupois = 7000 grs. Troy, 
14* lbs. = 1 stone. 

APOTHECARIES WEIGHT. 

41. This weight is established by custom only, and not by Act of 
Parliament. 

WeigJU, 
20 grains = 1 scruple. £ 

B scruples = 1 dram 3 
8 drams = 1 ounce ^ 

12 ounces = 1 pound lb 

Apothecaries compound their medicines by this weight, but buy 
and sell their drugs by avoirdupois. 

The pound and ounce of the apothecaries* wdght are equal to 
those of troy weight, only dififerently divided and subdivided. 

Fluid 3feasure. 
60 minims = 1 fluid drachm f 5 

8 drachms = 1 ounce f ^ 

20 ounces = 1 pint O 

8 pints == 1 gallon galL 

42« MEASUBE or TIME. 

60 seconds = 1 minute. 

60 minutes = 1 hour. 

24 hours = 1 day. 

7 days = 1 week. 

866 days = 1 year, for three years together, 

366 days = 1 leap year, occurring every 4th year. 

The common year is divided into twelve calendar months, viz. : — 
January 81 days. | May 81 days. | September 80 days. 

Febnuuy 28 — | June 80 — | October 31 — 

March 81 — | July 81 — | November 80 — 

April 80 — I August 81 — j December 81 — 

* By Act of Parliament oi January 1835, the ttontt in aU cases, is to consist 
of 14 lbs. avobrdiupoia. 
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The number of days in each month may be easily remembered 
from the following rhymes : — 

80 days hath September, 

April, June, and November, 

February hath 28 alone, 

And all the rest have 31. 

But leap year coming once in four, 

February then has one day more. 

The Civil year or Julian (from being adjusted by Julias Csesar, 
B. c. 45), was estimated to consist of 365 days 6 hours. The 6 hours 
in 4 years making a whole day, it was established that the year 
should consist of 365 days for 3 successive years, and the 4th year 
of 366 days, which was termed Leap- Year, or Bissextile, In that 
year, February has 29 days. 

But in the course of years it was found that the time between the 
sun's departure from, and return to, a certain point in the ecliptic, 
consisted not of 365 days 6 hours, but of 365 days 5 hours, 48 min. 
43 sec. And thus reckoning time according to the Julian Calendar, 
would place the end of the year II minutes 12 seconds after the 
time the sun had returned to the same point of the ecliptic which it 
had occupied at the beginning of the year. ITiis error of 11 minutes 
12 seconds would, in the course of 400 years, amount to 8 days 
2 hours 40 minntes. At the Council of Nice, which was held in the 
year 325, the vernal equinox fell on the 21st of March ; it was de- 
creed, therefore, that Easter should be celebrated on the first Sunday 
after the first full moon occurring on or next after the vernal equinox, 
which was supposed to fall always on the 2l8t of March. But in 
1582 (that is 1287 years later) the vernal equinox was found to have 
occurred on the 11th of March, and to celebrate Easter in relation 
to the 21st of March, would be doing so 10 days after the time 
decreed. 

To remedy this irregularity, Pope Gregory XIII. reformed the 
calendar by retrenching 10 days in October — calling the 5th of 
October the 15tb, making, thereby, the year 1582, to consist of 355 
days, and ordering that leap-years should occur as before except in 
centuries where the numbers expressing which are not divisible by 
4; thus 1700, 1800, and 1900, would not be leap-years, but 2000 
would, because 17, 18, and 19, are not divisible by 4, but 20 is. 
This is called in consequence, the Gregorian Calendar or New Style, 

This New Style was adopted in England in 1752, and in doing so, 
11 days were retrenched by calling the 3rd of September the 14tlu 
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In Russia, they still calculate according to the JnHan or old style; 
but in the other countries of Europe the new style is used. 

UEASUBE OP ANGLES AND THE CIRCLE. 

43. 60 seconds (60") == 1 minute (1). 

60 minutes = 1 degree (1«). 

30 degrees = 1 sign (1"). 

360 degrees = 1 circumference (1*). 

Note.-' An angle is the opening between two lines meeting at a 
point, and is measured by the portion of the circumference of a circle 
(whose centre is the meeting point) included between the lines. 

COMMERCIAL NUMBESS. 

12 units = 1 dozen. 

12 dozen = 1 gross. 

12 gross, olr 144 dozen t= 1 great gross. 
20 units ^= 1 score. 

5 score, or 100 t= 1 short hundred. 

6 score, or 120 = 1 long hundred. 

24 sheets = 1 quire of paper or parchment. 

20 quires ^= 1 ream of ditto. 

21|- quires = 1 perfect or printer's ream. 

2 reams = 1 bundle of ditto. 

12 skins of parchment = 1 rolL 

4 pages, or 2 leaves = 1 sheet of folio. 

8 pages, x>r 4 leares = 1 sheet of quarto (4to). 
16 pages, or 8 leaves = 1 sheet of octavo (8vo). 
24 pages, or 12 leaves = 1 sheet of duodecimo (l2mo). 
36 pages, or 18 leaves t= 1 sheet of eighteens (18mo). 

customabt mxasitbes ain> weights of miscellaneous 

Abticles. 

Bag of Coffee weighs from 1 J cwt to 1^ cwt. 



„ Hops „ 


about 




H 


»» 


„ Cocoa „ 


»» 




1 


i> 


„ Rice(E.L)„ „ 


i» 




H 


»i 


„ Pepper (white) „ 


»» 




H 


n 


fj Pimento „ 


» 




1 


rt 


„ Sugar (E.I.) „ 


from 1 


to 


H 


♦• 


Bale of Cotton „ 


3 


to 


H 


n 


^ Flax (Russia),, 


6 


to 


6 


n 



r 
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Barrel of Beef weighs about 200 lbs. 



„ Flour • 


. 196 


»f 


„ Indian meal 


. 196 


n 


„ Soap • • 


• 256 


)f 


„ Gunpowder. 


. 100 


i» 


,, Beer or Ale 


36 gallons. 


Bushel of Wheat 


. 70 


lbs. 


„ Barley 


. 60 


*» 


„ Beans 


. 63 


19 


„ Oats • 


. 45 


if 


„ Peas . ' • 


. 64 


91 


Cask of Clover from 


7 to 9 


cwt* 


„ Baisins 


1 to 2} 


n 


„ Bice (American) about 6 


u 


„ Tallow 


» 9 


»• 


Chest of Tea . 


. 84 


lbs. 


„ Opium (E.I.) 


. 150 


»» 


tf Sago • • 


. 196 


»> 


Firkin of Butter 


. 66 


»» 


„ Beef . 


. 100 


»» 


Fodder of Lead 


. 19J 


- cwt. 


Hogshead of Beer • 


. 64 


gallons. 


„ Brandy 


. 60 


n 


„ Bum from 45 to 60 


n 


„ Claret 


about 46 


If 


„ Sugar from 13 to 16 


cwt. 


„ Tobacco 


12 to 18 


99 


Load of Bricks . about 600 




„ Tiles . 


• 1000 




„ Oatmeal . 


. 240 


lbs. 


„ Hay . 


18 


cwt. 


Pack of Wool. 


. 240 


lbs. 


Pipe of Port Wine . 


. 116 


gallons. 


„ Madeira and Cape 92 




fy Tenerifife . 


. 100 




Puncheon of Brandy 100 to 110 




,, Bum • 


90 to 100 




„ Whiskey about 120 




Sack of Flour 


. 280 


lbs." 


„ Clover from 2 to 3^ 


cwt. 



Tierce of Beef • about 304 lbs. 
n Sugar (W.L) from 7 to 9 cwt. 
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FRANCa 

45. Our commercial intercourse with France, eflpecially since the 
passing, in 1860, of the late Treaty of Commerce, renders it essential 
that the weights and measures of that country should have a place in 
our commercial arithmetics. 

By a law of 1795, the unit of length is called a M^tre ; it is the 
ten-millionth part of the distance from the North Pole to the 
Equator. The M^tre serves as. a hasis to the whole system, which 
IS constructed on the decimal scale. 

The unit of surface measure is the Are^ which is a square whose 
side is 10 Metres. 

The unit of solid measure is the Stire, which is a cube, whose 
side is a M^tre. 

The unit of capacity is the lAire^ which is a cube, whose side ia 
the lOtb part of the M^tre. 

The unit of weight is the Gramme, which is the weight of a cube 
of water, the side of which is the hundreth part of the M^tre, — the 
water being distilled and at its greatest density. 

The following prefixes derived from the Greek language are used 
to convey multiplication. 

Deca signifies 10 times. 

Hecto „ 100 „ 

KUo „ 1000 „ 

Myria „ 10000 „ 

To imply subdivision, the following prefixes derived from the 
LcUin language, are used under the following forms :— 

Deci signifying 10th parL 
Centi „ 100th „ 

MiUi „ 1000th „ 

46. MVASURB OF LENGTH. 

The Metre = 89*37079 English inches. 

Millimetre = 0*03937 English inches. 

CentimMre = 0*39371 „ 

Decimetre = 8*93708 „ 

W:feTRE = 39*37079 „ 

Decamfetre = 32-80899 feet. 

Hectometre = 828*08992 „ 

Kilometre = 1093*63305 yards, 

Myriamfetre = 1 0936*33065 „ 
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r. SURFACE MBASURB. 

Are = 1 Square Decametre = 119*60333 square yards. 
Centiare = 1*19603 square jards 

ARE = 119*60333 

Decare = 119608328 
Hectare =11960*33284 „ =2*4786aerei. 



n 



»» 

48. SOTJD OR CUBIC MRA8URB. 

Store = 1 Cable Mfetre = 85 31658 cubic feet. 
Decistcre = 8*53166 cubic feet 
8T£RE = 85*31668 „ 
Decast^re = 35316577 



49. 
Litre = 1 

Millilitre 

Centilitre 

Decilitre 

LITRE 

Decalitre 

Hectolitre 

Kilolitre 

Myrialitre 

60. 



HEASUBB OF VOLUME OR GAPAGITT. 

Cubic Dedmkre = 61*02705 cubic inches = 1*760778 

pints (English). 
= 0*06103 cubic inches. 
= 0-61027 
= 6*10270 
= 61*02705 
= 610*27050 
= 3*53166 
= 35*31658 
= 35316577 



»» 



»» 



It 



cubic 
»» 



= 1-760773 pints 
= 2*200966 gallons 
feet = 22*009662 
= 220*096625 
= 2200*966250 



»» 



MEASURE OF GRAVmr OR WEIGHT. 

Gramme = 15*4320 grains 



Milligramme = 


0*1540 


grains 


Centigramme = 


0*1543 


»» 


Decigramme = 


1-5432 


»» 


GRAMME — 


15*4320 


»» 


Decagramme = 


154-3200 


»i 


Hectogramme = 


1543*2000 


C 3-2167 ounces troy; or, 

" ( 3-5291 ounces ayoirdapois. 


Kilogramme = 


15432*0000 


„ =z 2*2057 lbs. 


Myriagramme — 


154820*0000 


„ - 22-57 „ 



MONET. 

The standard unit of money is a silver coin called a Franc^ con> 
taining -^ of pure silver, and -f^ alloy. 
10 Centimes = 1 Decime 
10 Decimes = I Franc, weighing 5 grammes. 
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REDUCTION. 

51. Beduction is the name given to the operation by which a 
quantity is changed from one denomination to another, without 
altering its value. 

To reduce quantities from higher to lower denominations^ called 
reduction descending. 

Rtde 1. — Multiply the qaantity of the highest denomination, by 
the number which connects it with the next lower, and to the pro- 
duct add the quantity in that lower denomination, if any ; deal with 
this quantity in a similar way, and so continue till the proposed 
low^ denomination is obtained. 

To reduce quantities Jirom lower to higher denominations, caUed 
reduction ascending. 

Rule 2. — Divide the given quantity by the number which shows 
how many of its denomination make one of the next higher, treat 
this quotient in a similar way, and thus continue ; the last quotient 
will be the highest denomination required, and the remainders the 
successive lower denominations. 

EXAUPLE (I). EXAMPLE (2). 

Pednce £A. 7s. Sd. to halfpence.* In 1440 halfpence, how many X? 
20 2)1440 halfpence 





87 shillings 
12 

1047 pence 
2 




12)720 pence 
20)60 shillings 
Ans» 3 pounds. 


Ans. 


2094 halfpence. 






EXAMPT.K (3). 

In £3 7s. 9d. how many farthings ? 

20 








67 shillings 
12 









813 pence 

4 








3252 farthings. 



* Example (1) is called redaction descending^ and example (2)' redaction 
ascending. 
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EXAKPLE (4). 

In 47,253 farthings, bow many £ ? 

4)47253 



12)11813i pence 



20)984— 6J 



£49 48. bid. 

BXABIPLB (5). 

In 29 cwt. 3 qrs. 25 lbs., how many lbs. ? 

29 cwt 8 qrs. 25 lb. 
4 

119 qrs. 
28 

967 
240 



8357 lbs, 

EXAMPLE (6). 

In 2097 lbs., how many cwts. ? 

r 7)2097 lbs. 

28 ] 

I 4)299—4 

4)74—25 



18 cwt 2 qrs. 25 lbs. 



EXERCISES 5. 

A. 
1. Reduce £3 168. 8d. to pence. 



2. 
3. 
4. 

6. 
6. 
7. 
8. 



£6 3s. 4d. to pence. 
£1 12s. 8d. to farthings. 
£952 19s. lid. to halfpence. 
£47 Is. 7 id. to half-pence. 
£258 lis. lljd. to farthings. 
13s. 9d. to farthings. 
£4 13s. to sixpences. 
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9. Beduce £3 178. 9d. to threepences. 

10. ,, £4 8s. 8d. to fonrpences. 

11. „ 21 guineas to half-farthings. 

12. „ 87 guineas Ids. to £. 

B. 

1. Convert 920 pence to £. 

2. „ 1480 pence to £. 

8. „ 1568 farthings to £. 

4. „ 457,419 halfpence to £. 

5. „ 22,599 halfpence to £. 

6. „ 248,253 farthings to £. 

7. „ 660 farthings to shillings. 

8. „ 186 sixpences to £. 

9. „ 811 threepences to £. 

10. „ 266 fonrpences to £. 

11. ^ 42,336 balf-farthings to guineas. 

12. „ £39 10s. to guineas. 

TROT WEIGHT. 

A. 

1. Heduce 3Ib. of silver to grains. 

2. „ 371b. of silver to penny weights. 
8. „ 4 lb. 6 oz. 22 dwts. to grains. 

4. „ 59 lb. 13 dwts. 5 grs. to grains. 

5. „ 7 lb. 8 oz. 14 dwts. 10 grs. to grains. 

B. 

1. In 17280 grs. how many lbs. ? 

2. „ 8880 dwts. how many lbs. ? 

3. „ 26448 grs. how many lbs ? 

4. „ 340157 grs. how many lbs.? 

5. „ 44506 grs. how many lbs. ? 

AYOIRDUPOTS WEIGHT. 

A. 

1. Reduce 42 tons, 7 cwt. to quarters. 

3 tons 7 cwt. 3 qrs. 11 lb. to lbs. 
18 cwt. 2 qrs. 25 lb. to lbs. 
8 cwt. 2 qrs. 21 lb. to ounces. 
16 cwt. 2 qrs. 27^ lbs. to half lbs. 
94 cwt. 3 qrs. 13 lb. to ounces. 

18 tons 2 cwt. 2 qrs. 25 lb. to drama. 
3 cwt. 3 qrs. 19 lb. 8 oz. to drams. 

19 tons. 10 cwt 2 qrs. 141b. to ounces. 
170 cwt. 1 qr. 17 lb. 10 oz. to drama 



2. 


tf 


3. 


» 


4. 


»» 


5. 


»» 


6. 


»» 


7. 


>» 


8. 


»» 


9. 


»> 


10. 


n 
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B. 

1. In 3388 qr3. how many tons? 
7599 lb. how many tons? 
2097 lb., how many cwt ? 
5264 oz., how many cwt. ? 
8751 half lbs. how many cwt ? 
170000 oz. how many cwt. ? 
10400000 drama, how many tons? 
112512 drams, how many cwt. ? 
700000 oz. bow many tons? 
4885920 drams, how many cwt ? 

APOTHECARIBS WEIGHT. 
A. 

1. In 12 lb. 6 oz. how many grains? 

2. „ 8 lb. 6 oz. how many scruples? 

3. „ 3 lb. 7 oz. 2 dr. how many scruples? 

4. „ 27 lb. 7 oz. 2 dr. 1 sc. 2 grs. how many grains? 
6. „ 14 lb. 8 oz. 4 dr. 2 sc. 12 grs. how many grains? 
6. „ 148 lb. 4 oz. 3 dr. 2 sc 12 grs. how many grains? 

B. 



2. 


t» 


3. 


»» 


4. 


n 


6. 




6. 




7. 




8. 




9. 




10. 





D, 

1. In 72000 grains, how many lbs. ? 

2. „ 2448 scmples, how many lbs. ? 

3. „ 1038 scmples, how many lbs. ? 

4. „ 159022 grains, how many lbs. ? 
6. „ 84772 grains, how many lbs. ? 

„ 854632 grains, how many lbs. ? 



»» 
6. 



UNEAL MEASUBB. 
A. 

1. Bedace 6219 miles to yards. 

2. ,, 12 mUes to inches. 

3. „ 11 m. 7 f. 38 p. 2 yds. 2 ft to mches. 

4. „ 145 m. 2 f. to inches. 

5. „ 7960 miles to yards. 

B. 

1. In 10945440 yards, how many miles? 

2. „ 760320 inches, how many miles? 

3. „ 760020 inches, how many miles? 

4. „ 9203040 inches how many miles? 

5. „ 14009600 yards, how many miles? 
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CLOTH MEASURE. 

A. 

1. Redace 273 yds. 1 qr. 3 nis. to nails. 

2. „ 18 yds. 2 qrs. 1 nl. to nails. 

3. „ 12 ells, Flemish, 1 qr. 2 nis. to nails. 

4. „ 88 ells, English, 1 qr. 1 nl. to nails. 

5. „ 37481 ells, English, to ells Flemish. 

6. „ 36 ells, French, to nails. 

7. „ 74962 ells, English, to ells Flemish. 

8. „ 34 yds. 3qrs. to inches. 

B. 

1. In 4375 nails, how many yards ? 

2. „ 297 nails, how many yards ? 
3. 
4. 
6. 
6. 
7. 
8. 



150 nails, how many ells Flemish ? 

1765 nails to ells English? 

62468 ells Flemish, how many ells English? 

864 nails, how many ells French? 

62468 ells, French, 2 qrs. how many ells English? 

1251 inches how many yards ? 



SQUABE OR SURFACE MEASURE. 

A. 

1. Hednce 9 square yards to square inches. 

2. „ 3 acres to square yards. 

3. „ 289 ac. 3 r. 27 square perches to square perches. 

4. „ 97 ac 3 r. 33 square perches to square perches. 

B. 

1. In 11664 square inches, how many square yards ? 

2. „ 14520 square yards, how many acres? 

3. „ 46387 square perches, how many acres ? 

4. „ 15673 square perches, how many acres ? 

CUBIC OB SOLID MEASURE. 

A. 

1. Reduce 10 cubic yards to cubic inches. 

2. „ 7 cubic yards to cubic inches. 

3. „ 3515 cub. yds. 20 cub. ft 1199 cub. in. to cubic inches. 

B. 

1. In ,466560 cubic inches, how many cubic yards ? 

2. „ 326592 cubic inches, how many cubic yards ? 

8. „ 164031599 cubic inches, how many cubic yards? 
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MEASURE OF CAPACITT. 
A. 

1. Reduce 3 quarters of wheat to pecks. 

2. „ 15 bush. 2 p. 1 gal. to quarts. 

8. ,f 4167 qrs. 2 bush. 1 p. 1 qt. to quarts. 
4. „ 584 gals. 1 qt to pints. 
6. ,» 62 gals. 2 qts. to gills. 

B. 

1. In 96 pecks, how many quarters? 

2. „ 600 quarts, how many bushels ? 

8. „ 1066825 quarts, how many quarters ? 

4. „ 4674 pints, how many gallons ? 

5. „ 2000 gills, how many gallons ? 

MEASURE OF TIME. 

A. 

1. Seduce 83 hours 50 min. 12 seconds to seconds. 

2. „ 41 weeks to minutes. 
8. „ 865 d. 6 h. to seconds. 

4. „ 865 d. 5 h. 48 m. 48 sec. to seconds. 

5. „ 4000 years of Bffb days each, how many seconds. 

B. 

1. In 121812 seconds, how many hours ? 

2. „ 413280 minutes, how many weeks ? 
8. „ 81557600 seconds, how many days? 

4. „ 81556928 seconds, how many days? 

5. „ 126144000000 seconds how many years? 

ANGULAR MEASURE. 

A. 

1. Reduce 6* to seconds. 

2. „ 49 S5' to seconds. 

B. 

■ 1. In 18000 seconds, how many degrees? 
2. „ 16500 seconds, how many degrees? 

EXERCISES 6. 

1. In £24, how many half-farthings ? 

2. In 224 crowns, how many £ ? 

3. In £3 15s. 4^., how many 16ths of a penny? *• 

4. In £2 12s. 6jd., how many 32nds. of a penny ? 

5. In 1147 half-pence, how many £ ? 



SBDUcnoN. 43 

6. In 876 gaineas, how many £ ? 

7. In £98 148., how many guineas ? 

8. In 7080 Sths of a penny, how many £ ? 

9. In 20613 32nd8 of a penny, how many £ ? 

10. In 10 guineas, how many farthings ? 

11. In 5040 farthings, how mauy guineas ? 

12. In 88270 half-pence, how many guineas ? 

13. In 13680 farthings, how many half-crowns? 

14. In ig289, how many crowns, half-crowns, and shillings, of each 

an equal number? 

15. In a cubic foot of water there are 1000 ounces, how many lbs. 

of 16 oz. each? 

16. In 875700 ounces, how many tons? 

17. How many yards from the pole to the equator, each degree being 

69^ miles? 

18. In 796Q miles square, how many square inches? 

19. In £289, how many half-crowns? 

20. How many bars of silver of 23 lb. 6 oz. 7 dwts. each, are there 

in 945336 grains? 

21. How many years of 366 days each, are there in 85040 

hours? 

22. In 8760 French francs of 9fd. each, how many £? 

23. How many steps of 2J feet each,' will be taken in walking 10 

miles? 

24. How often must the driving-wheel of a locomotive engine, 22 

ft. in circumference, turn in passing between Liverpool and 
London, the distance being 203^ miles? 

25. In 18 tons, avoirdupois, of Epsom Salts, how many lbs. troy ? 

26. In 14 yds. 3 qrs. 8 n. of cloth, how many nails? 

27. In 67 bushels of wheat, how many lbs? 

28. In 47 barrels of flour, how many lbs. ? 

29. In 27636 lbs. of flour, how many barrels? 

30. In 14070 lbs. of wheat, how many bushels? 

31. In £1 12s. m&.<i how many 82nds.? 

« 32. In 100,000,000 square inches, how many acres? 

33. In 1,000,000,000 square inches, how many acres? 

34. In 15 a. 3r. 30 sq. p. 8 sq. ft 136 sq. in., how many square 

inches? 
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COMPOUND RULES OF ADDITION, SUBTRACTION, 
MULTIPLICATION, AND DIVISION. 

Compound Additioit. 

52. Coroponnd addition is the method of uniting several quan- 
tities of the same kind, but of different denominations, into one sum. 

JRule. — Arrange the numbers so that those of the same denomina- 
tion* may stand directly under each other, the lowest being placed 
to the right. Add together the numbers of the lowest denomina- 
tion, and find by reduction how many units of the next higher its 
sum contains ; set down the remainder, if any, under the colamn 
added, and carry the quotient to the next column ; proceed in the 
same way with all the denominations to the last, which must be 
added as in simple addition. 



£ 8. 


d. 


£ 8. 


d. 


34567890583 13 


5i 


453876895 18 


^ 






967340187 13 
32659813 5 


3 

lOj 


65432109416 6 


6J 


23456789876 9 


H 


546123104 6 


H 


76543210123 10 


H 


458765436 18 


7 


23876954836 13 


7J 


641234570 2 


5i 


85457869845 17 


Si 


234667896 13 


6J 


14542130154 2 


H 


660789274 


3 


38706689037 8 


6J 


765432104 6 


H 


61294310962 11 


6i 


439210817 16 


4* 


23876954886 13 


7* 







447763909673 % 3 J Sum. 



6000000099 16 9f 



413186019089 13 10 



447763909673 7 3J Proof 



* The principle of addition implies that units of the same kind only are 
added together. 
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1. 



3. 







TROY 


WEIGHT. 




tb 


oz. 


dwts. grs. 




lb 


oz. dwts. grs. 


732960471 


7 


5 10 


2. 


268569742 


3 7 15 


329876543 


10 


7 17 




548790425 


7 17 16 


267039528 


4 


14 14 




731430257 


8 12 9 


670123456 


1 


12 7 




645219873 


2 7 11 


345673759 


11 


13 15 




354780126 


9 12 13 


271054693 


5 


11 13 




548790425 


7 17 16 


345673759 


11 


13 15 




815723947 


8 14 18 


728945306 


6 


8 11 


'OIS 


184276052 


3 5 6 






AVOIRDUr 


WEIGHT. 




tons. cwt. 


qrs. 


lb oz. drs. 




tons. cwt. qrs. fb oz. drs. 


187654 17 


2 


15 11 14 


4. 


954763 11 


1 15 11 10 


335678 13 


1 


13 7 11 




891763 8 


2 11 7 7 


812345 ^ 


1 


12 4 2 




567892 15 


1 17 12 13 


664321 6 


2 


14 8 6 




45236 8 


2 12 4 6 


213547 15 


3 


19 9 11 




108236 11 


1 16 8 9 


415387 10 





7 13 6 




567892 15 


1 17 12 13 


213547 15 


3 


19 9 11 




347123 13 


16 9 7 


584612 9 


3 20 2 11 


RIES' 


652876 6 


3 11 6 9 






APOTHECA 


WEIGHT. 




lb 


oz. 


dr. sc. gr. 




lb OZ. 


dr. 8C. gr. 


2492448 10 


7 2 19 


6, 


. 3871453 5 


5 1 17 


1989610 





6 10 




4378192 9 


7 2 13 


7874930 


1 


2 1 15 




6128546 6 


2 18 


8760895 


1 


2 1 15 




2891573 4 


6 11 


9357768 





6 1 13 




9874036 10 


5 2 19 


6549812 


7 


4 15 




7108426 7 


12 5 


3450187 


4 


3 2 5 


1 SIEJ 


125963 1 


2 1 






Ll^tKAL 


ISURE. 




miles, f. 


P- 


yds. ft. in. 




miles, f. p. 


yds. ft. in. 


246327 5 31 


4 17 


8. 


637819 6 33 


3 2 9 


479816 6 


23 


2 1 10 




235789 7 21 


4 7 


620183 1 16 


2 2 8 




362180 1 6 


119 


753672 2 


8 


2 11 




764210 18 


1 11 


379817 4 37 


4 14 




435617 6 27 


5 I 11 


631472 3 


19 


12 




213578 6 30 


4 14 


368527 4 20 


3 2 6 




435617 6 27 


5 1 11 


379817 4 37 


4 14 




786421 1 9 


10 2 



4^ 



MTHVUMUVm>^ 



C-2 



9. 



yarisw 


<5^ 


oL 


Z3m 


jan&L 


lys. 


bL 


n. 


iSTiioSr-J 


3 


3 




li 2Sg7104&J 


2 


2 


1 


37134.3l1o7 


± 


2 


3 


d33067«54 


3 


3 


1* 


»3250«5:i3 





1 


I 


7142*i5W 


1 


3 


3 


CS'ilo+^rie 


1 


S 


•9 


4nf^lt^S 


1 


1 


3 


a&7534r32 


3 


3 


^ 


w57*73421 


3 


3 


1 


41oo7^143 


1 


2 





3g794o$20 


2 


3 


1* 


5^43:21^jo 


3 


4 


2 


5<57S73421 


3 


2 





3-575:H'>32 


3 


3 


»> 


*ii053179 


1 


1 


3 



8QCAKE 



IL »49^6 
97845 
45013 
2154 
65437 
35739 
6^37 
&i2l0 



r. &{k. s.Td. jwfL s.'v. 

25 7 110 

13 5 lOd 
5 1 34 

10 7 103 

14 3 54 

13 4 67 

14 7 12o 
30 4 77 



3 
1 



3 

1 
3 

8 



37 

23 

2 

11 
37 
23 
37 
16 



12. 35749 
2415« 
M250 
75343 
71&43 
63105 
71843 
36394 



2 23 31 5 93 
1 17 20 7 52 



1 16 

3 33 

18 

1 31 

13 



8 29 



8 7 123 

9 1 94 

7 135 
5 87 
3 63 
3 57 



13 

10 
15 





CUBIC, OK 


SUUD XCJLSUBB. 




crdiL 


c-ft e.m. 




CTdS. 


eft cin. 


13. 4178967 


23 537 


14. 


2345678 


16 697 


6807435 


18 672 




4567891 


17 808 


5821032 


4 1190 




7654321 


10 1030 


3192564 


7 1257 




5432108 


9 921 


7314598 


17 1156 




3974206 


12 587 


7654321 


9 999 




5642301 


14 1604 


7314598 


17 1157 




3974206 


12 588 


2345678 


17 728 




4357698 


12 123 



COMPOUIVD BULES. 
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USASUBB OF CAPACITY. 



qrs. b. p. gL qt. p. 

5. 234987 5 3 13 1 

517853 6 2 2 1 

765012 2 1 

482146 11111 

354639 3 10 3 

123456 4 1111 

354639 3 10 3 

876543 3 2 2 1 



7. 



qrs. b. p. gl. qt p. 

16. 387456 5 2 12 1 

438719 4 3 3 1 

612543 2 10 11 

561280 8 10 1 

987546 6 3 13 1 

107689 2 2 2 1 

987546 6 3 13 1 

892310 5 1111 



MEA8UBK 


OF TIMB. 


years, djs. hs. m. sec 
896784 230 13 25 35 


years, dys. bs. m. sec. 
18. 471205 170 10 27 28 


410725 181 10 27 29 


614532 205 12 82 22 


603215 134 10 34 25 


528794 194 18 32 33 


589274 183 13 32 31 


3854G7 159 11 27 37 


256739 237 17 53 38 


827109 245 18 39 47 


106053 169 11 21 29 


710490 200 20 30 41 


256789 237 17 53 89 


827109 245 18 89 48 


893946 195 12 38 30 


289509 164 3 29 18 



AKGULAB MEASURE. 



circles • ' " 
19. 169478 230 30 35 

358973 160 29 41 

880521 129 29 25 

641026 199 30 19 

456798 286 89 47 

108569 177 23 23 

456798 236 39 48 

891430 182 86 36 



circles *. ' *^ 
20. 267149 170 23 33 
807491 152 25 26 
782850 189 36 27 
192508 207 34 34 
768954 281 58 49 
123456 169 37 58 
768954 281 53 49 
876543 190 22 02 
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ARITHMETIC. 



Liverpool Water Works Account for the Tear ending December 3Ulf 

1859. 



21. ORDIHABT IKCOMB. 

£ 8. d* 

Waterrentaof 1859 63179 7 11 

Arrears of 1858 2400 1 10 
„ of 1857 56 5 6 

Water for shipping 6852 12 1 

Water for miscella- 
neous purposes 1549 11 4 

Water rates 9016 11 4 

Fire Police Com- 
mittee 500 

Cutting off and put- 
ting on water 6 6 11 

Meter rents 227 5 6 

Rent of pipes 2 14 11 

Rent of Land &c., 
Soho Square 



85 



14 5 
ChorleyWaterWorksl523 8 4 



22. OBDINABT EXPENDITURB, 

Bootle Engine Station 6661 19 11 



Ever ton 
Bevington 
Wm. Henry St 
Hotham St. 
Water St. 
Windsor St 
Green Lane 
Audley St. 



>* 



1} 



If 



It 



»» 



II 



60 8 4 

100 1 8 

180 14 5 

149 9 

697 12 10 

822 13 7 
2006 16 



If 



6 
1 

8 

10 

4 

2 



612 10 

Kensington reservoir 173 9 
Park-hiU „ 28 

AthertonSt „ 13 16 

Audley St „ 2 11 

General distribution 4794 3 10 
General repairs and 

expenses 4753 7 6 

General charges and 

disbursements 4854 18 3 
Salaries 4912 11 10 

Rivington account 6037 19 
Interest account 
Mortgage stamps 



72986 15 11 
137 11 4 



ChorleyWaterWorks2268 15 2 



r.EVENUE FOR THE TfEAB ENDING 31ST OP MARCH, 1860. 



23. Customs 
Excise 
Stamps 
Land tax 
Assessed taxes 
Property and Income Tex 
Post Office 
Crown Lands 
Miscellaneous 



£ 

24,891,083 
20,240,466 
8,040,090 
1,137,034 
2,100,539 
9,666,141 
3,310,655 
416,530 
1,801,584 



8. d. 

17 4 
13 6 
11 10 

1 2 

7 9 
19 3 

8 

18 8 
3 



COaiFOUND RULES. 49 

COMTOUSD SUBTRACTTON. 

Compound snbtraction is the method of finding the difference 
en two compound quantities of the same kind. 
'a — Place the less quantity under the greater, with numbers of 
me denomination* xmder each other. Begin at the right hand 
ibtract if possible each number of the lower line from that above 
d enter the remainder imdemeath. But when the number 
is greater than that above it, add to the upper as many as 
a imit of the next higher denomination, then subtract the 
number from the upper thus increased, and enter the remain- 
low, taking care to carry one to the next number of the lower 
ind proceed in the same way with each denomination to the 
rhich subtract as in simple subtraction. 



£ 


8. 


d. 


£ 


8. 


d. 


6873940 13 


5J 


68210759 


11 


lOj 


2698765 


10 


H 


35987664 18 


n 



4175176 2 9j^ 82223104 18 2} 



vt 6873940 13 5^ 



EXERCISES 8. 

£ 8. d. £ 8. d. 

1. 6798169 8J 2. 498706 10 lOj 

1380927 14 lOj 376970 14 7^ 



TROT WEIGHT. 

lb. oz. dwt. grs. lb. oz. dwt. grs. 
\. 387495 10 13 17 4. 679348 6 11 15 
295769 7 16 11 497634 10 5 18 



AVOIRDUPOIS WEIGHT, 

tong. cwt. qr8.lb8.oz. dr. tons, cwt qrs.lbs. oz. dr. 

4987 13 2 17 11 10 6. 106947 12 1 27 10 14 

1639 18 2 23 5 13 56898 16 2 21 13 9 



subtraction, as in addition, units of the same kind only are sub- 

3 



li^ AIMTiiaTTTTfL 

APOTHECAEIBB imGHX. 

lb- o::. dr. rt crs. lb. oz. dr. sc. grs. 

7. ^i•:■Tri" f* ;. £ 17 a CPMii.i 7 6 1 11 
'i;iv•^:.^ S 7 1 It' i.i7bi'3 10 S 2 16 



ljyr.41. KEASTTX. 

ir.Il-s. f. prt vjL fL. in. mSes. £. po. vd. ft. in. 

7i ^7-i C '.:. ;. 1 5 la SPS»54 5 39 3 2 7 

i:i:!> S ;..= P £ IC" 14Su6 7 ?3 4 9 



CLOTH KEUkSTXS. 

jxraf. qm. nl. ic rardsL qn. nL In. 

11. -sr.-.SSiMT r. 2 1 12. r.S541729 2 8 2 

Fi:7f',:.>S 1 S 2 lC»fiS>C>487 5 11 



!is>rA1IE KlEASmC on XEJkSTKM OF BTXFACB. 

b:. Tit. ^.p. {^vi.s.ft.<i.ii: ac to. fi.p. B.T-d.Bit.a.in. 

ir.. 7t>r. 3 fl If 7 72 14. ?.S>-7 5 87 15 S 137 

f.>Ci' 2 Sf. 20 4 12:' .'ii'.:.? 1 19 25 7 93 



CTBIC on SOLID IKKASrSX. 

r.Tiird&. cJh. ciTL crArds. eJt cinu 

15. 7:.Vr.fi'7 2S ;.f7 16. fis^.tS;.7 17 1689 

S^^f^SvO 19 lir7 2190S63 25 1163 



iniAf^rm OF CAPAdTT. 

qrit. K p. j:L cl pL qrR. b. pu gL qt pt 

17. l^i^^T 5 3 12 11?^ f.S.i*73 72010 
fi7si5 6 1 S 1 .*?J»Si'7 4 12 1 



XlASmE OF Txxm. 

T^r&TK. di bn. in. fier. vpjin^ dA. b& m. see. 

;.^!f7 2S7 IS 2.«J ^=. SCu 7fi?4S 16? 19 57 31 

.'{:.^i'7 is? 1? « 25 4S6?5 2?7 11 25 49 



21. 74s»6 Ij^?' .^P" 27'" 2i ^. ••:.«. 5 S5W 17' 59* 

S5'5i.'» 2S0 27 4h S7Sil 164 42 23 



I 
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Compound Multiplication. 

ompound multiplication is the method of finding the amount 
tpound quantity, when it is to be repeated a certain number 



-Begin to multiply the lowest denomination by the multi- 
d the number of units of the next higher denomination in 
Inct, which carry to the next product, placing the remainder 
e number multiplied, and so proceed from one denomination 
er, entering the entire product of the highest denomination. 

len the multiplier is a composite number, or can be resolved 
ors, multiply by each factor in succession ; when not a com- 
imber, multiply by the nearest composite, then multiply the 
And by the difference, and add the products if the composite 
md subtract them if it be more than the given number. 

hen the multiplier consists of several figures, multiply 
ad tbe product by 10, and so on till the multiplicand and 
make as many lines as there are figures in the multiplier; 
Itiply the last line by the last left-hand figure, the next, by 
id left hand figure, and so on with the rest, the sum of these 
will be the answer. 
-See Supplement to Multiplication, Example 1. 

EXAMPLE (1). 
)ly£2 16s. 7jd. byS?* 

16s. 7 H By Addition. 

5 £2 16 7^ 

2 16 7* 

3 1^ 2 16 7^ 

2 16 7^ 
2 16 7^ 



£14 3 1^ 



EXATHPLE (2). 

>ly £2 16s. 6jd, by 757? 



iltiplication the multiplier must be an abstract number, for we cannot 
hillings by shillings, aa such a thing as 7 shillings taken 4 shiUings 
nomeaniufl:. 



62 
Euh 2.— 


ABrrHKETia 

£2 16 6} X 1 
12 




33 X7 


9 =12 times. 

7 




237 4 


8 = 84 times. 
9 


Rule 8.— 


2134 18 
2 16 

£2137 14 
£2 16 


8 — 766 times. 
6J 1 

8J 767 

6jX 7 
10 




28 4 


9} X 6 
10 




282 7 


11 
7 




1976 16 

141 8 

19 16 


6 =700 times. 
11}= 60 „ 
4i= 7 „ 



£2137 14 8f 767 

Othenoise, 
£2 16 6J 2711 fartliinga. 

20 757 



66 18977 

12 13666 



18977 



677 



4 4)2062227 



2711 farthings. 12)613056j 



20)42764 8| 



£2137 14 8 J 



COMPOUND BULE8. 
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EXAMPLE (3). 

Multiply £2 18«. 7jd. by 3, 5, 9, 7, 6, by 6, 7, 9, 6, 8, and by 

5, 9, 6, 7, 3. 

£2 188. 7^cL 

6 



£2 188. 7^ 
3 



£2 188. 7id. 
5 



8 15 


lOi 
5 


43 19 


9 


395 14 


4 

7 


2770 


7* 
6 



17 11 


9 

7 


123 2 


3 
9 


1108 


3 
5 


5540 1 


3 
3 



14 13 


9 


131 18 


6 


791 8 


9 

7 


5540 1 


3 

3 



£16620 3 9 £16620 3 9 

. jei6620 8 9=3X5X9X7X6; 
or, 5670 times £2 18s. 5^d. 

EXAMPLE (4). 

Multiply £2 13s. 7|d. by 5, 7, 9, 6, 3, 2, 11, by 11, 2, 3, 6, 9, 7, 
5, and by 7, 9, 6, 11, 2, 5, 3. 

£2 Ids. 7fd. £2 138. 7jd. £2 13s. 7jd. 
5 11 7 



13 8 


2} 

7 


93 17 


7i 
9 


844 18 


5i 
6 


5069 10 


n 

3 


15208 11 


lOJ 
2 


30417 3 


9 
11 



£334589 1 3 



29 10 li 
2 

59 2^ 
3 

177 7i 
6 

1062 3 9 
9 

9559 13 9 

7 

66917 16 3 
5 

£334589 1 3 



18 15 ei 
9 

168 19 8^ 
6 

1013 18 1^ 
11 

11152 19 4J 
2 

22305 18 9 
5 

111529 13 9 
3 

£334589 1 3 
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ASITHMBTKX 



BZAXPLE (5). 

Multiply 3 tons 13 cwt. 3 qrs. 23 lb. 11 oz. 13 dr. by S, 5, 7, 9« 
8, 10, and by 10, 5, 7, 9, 8, 3. 

tons cwt qrs. lb. oz. dr. tons cwt. qrs. lb. os. dr. 

3 13 3 23 11 13 3 13 3 23 11 IS 

3 10 



11 1 3 15 3 7 

5 

55 9 1 20 1 3 

7 



388 C 8 5 

9 



36 19 2 13 6 2 

5 



184 18 10 14 10 

7 

1294 6 2 20 6 6 

9 



3494 14 4 10 13 11649 15 9 6 

8 8 



27957 12 1 9 6 8 93192 1 12 11 

10 8 



27957G 3 1 10 1 279576 8 1 10 1 

EXAMPLE (6). 

Multiply 3 lb. 11 oz. 17 dwt. 19 grs. by 7» 8, 10, 6, 9, 6, 8, tnd 

by 9, 6, 2, 6, 10, 3, 7. 

lb. oz. dwt. grs. lb. oz. dwt. grs. 

3 11 17 19 3 11 17 19 

7 9 



27 


11 


4 


13 
3 


83 


9 


13 


15 
10 


838 





16 


6 
5 


4190 


4 


1 


6 
9 


37713 





11 


6 

6 


226278 


3 


7 


12 

2 



85 


11 





3 
6 


215 


6 





18 
2 


431 





1 


12 
5 


2155 





7 


12 
10 


21550 


3 


15 



3 


64650 


11 


6 




7 



452556 6 15 



452556 6 16 



COMPOUND BULE8. 
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BXAHPLB (7). 

Multiply 2 a. 3 r. 33 sq. p. 27 sq. yds. 8 sq. ft. 99 sq. in. by 4, 3, 5, 
6, 7, 9, 10, and by 10, 9, 7, 6, 6, 3, 4. 

a. r. s.p. 8.yds. 8.ft. B.in a. r. 8.p. 8.yds.8.ft.8.in. 

2 3 83 27 8 99 2 3 33 27 8 99 

4 10 



11 


3 


16 


20i 


7 


108 
3 


35 


2 


7 


H 


6 


36 
6 


177 


2 


36 


ui 


8 


36 
6 


1066 


1 


12 


24 


4 


72 

7 


7464 


1 


9 


19J 


4 


72 
9 


67178 


3 


7 


i 


4 


72 

10 



29 


2 


19 


6J 


6 126 
9 


266 


2 


13 


6i 


7 126 
7 


1866 





12 


12J 


1 18 
6 


11196 


1 


34 


Ui 


6 108 
6 


55982 


1 


12 


15 


6 108 
3 


167946 


3 


37 


16J 


2 36 

4 



671787 3 30 7^ 671787 3 30 7^ 



EXERCISES 9. 

1. Multiply £2 13s. 7d. by 2. 
£3 148. 9d. by 3. 
£4 17s. lOjd. by 4. 
£5 18s. 9^d. by 6. 
£3 198. lO^d. by 6. 
£6 18s. lO^d. by 7. 
£4 148. 8jd- by 8. 
£2 16s. 7id. by 9. 
£1 188. 7fd. by 10. 
♦ £2 138. 5d. by 3, 6, t, 
£2 15s. 7d. by 2, 3, 5, 7. 



2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 



»» 






*i 



If 



M 



n 



* All the qaestionfl that follow, may be made to embrace two, three, or 
more qnestioiiB, by yaryiiig the airangefneat of the factors. 
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jE2 158. 3d. by 2, 3, 5, 7, 9, 
£1 188. 9d. by 2, 3, 6, 7, 9. 
£2 13s. Sjd. by 6, 2, 3, 5, 7, 9. 
£2 178. 9^ by 4, 3, 5, 7, 9. 
£2 178. 7jd. by 6, 7, 5, 2, 9. 
£2 138. 9jd. by 6, 5, 3, 7, 4. 
£2 138. 8}d. by 10, 6, 3, 7, 6. 
£2 138. 6jd. by 10, 6, 9, 8, 6. 
£2 168. 9jd. by 2, 8, 5, 6, 7. 
£1 188. 7jd. by 6, 2, 8, 6, 7, 9, 11. 
£2 168. 3jd. by 8, 2, 6, 6, 7, 9. 
£2 158. 5jd. by 10, 7, 9, 11, 6, 8. 
£2 168. 93-d. by 10, 11, 9, 8, 7, 6. 
£2 lis. lljd. by 6, 3, 11, 7, 9, 6, 2. 
£2 13s. 7jd. by 2, 6, 7, 6, 9, 3. 11. 
£3 18s. lljd. by 6, 7, 3, 6, 9, 10, 6, 11, 
29 tons 13 cwt. 3 qrs. 251b. 13 oz. by 6, 7, 4. 5, 8. 
10 tons 16 cwt. 3 qrs. 19 lb. 7 oz. 8 drs. by 4, 2, 5. 6. 
13 tons 3 cwt 3 qrs. 21 lb. 13 oz. by 4, 3, 6, 7, 9. 
28 lb. 10 oz. 17 dwts. 21 grs. by 2, 8^ 4, 6, 6, 7. 
43 lb. 9 oz. 18 dwts. 22 grs. by 3, 4, 6, 6, 7. 
6 yrs. 195 dys. 18 hrs. 87 min. 49 sec by 7, 6, 9, 8, 6. 
8 yrs. 235 dys. 17 hrs. 89 min. 49^ sec. by 2, 3, 4, 5, 6, 7. 
18 mUes 6 fur. 85 p. 4 yds. 2 ft 7 in. by 2, 8, 6, 6, 7. 
2 miles 6 fur. 87 p. 4 yds. 2 ft. 7 in. by 2, 3, 4, 6, 6, 7. 
38 acres 3 rds. 33 sq. p. 25 sq. yds. 7 sq. ft 59 sq. in. by 
2, 8, 4, 5, 6. 
38. u 39 acres 3 rds. 87 sq. p. 26]^ sq. yds. 8 sq. it. 130 sq. in. 

by 2, 8, 4, 6, 6. 



Compound Division. 

55. Compound Division is the method of dividing a oompound 
quantity into as many equal parts, as the divisor contains units, and 
also of finding how often one compound number is contained in an- 
other of the same kind. 

Ride. — ^\yhen the divisor is an abstract number divide the highest 
denomination of the given dividend by the divisor, reduce the re- 
mainder, if there be any, to the next lower denomination, adding 
in any of the same denomination in the dividend ; divide this, as 
before, and so proceed with each successive denomination to the 
lowest, or ontil nothing remains. 



12. 


}f 


13. 


»> 


14. 


»» 


15. 


»» 


16. 


i> 


17. 


>» 


18. 


»» 


19. 


>» 


20. 


»i 


21. 


» 


22. 


f) 


23. 


i» 


24. 


»i 


26. 


)f 


26. 


»» 


27. 


i» 


28. 


»» 


29. 


»» 


30. 


»i 


31. 


ij 


32. 


») 


38. 


>» 


34. 


» 


85. 


»i 


86. 


»i 


37. 


i% 
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When ihe dimor and dividend care hoth compound numhert of the 
same kind. 

Rule, — Reduce both numbers to the same denomination, then 
divide as in simple division, and the quotient i/rill be the answer re- 
quired. 

BXAMPLB (1). 

Divide £82 2s. 6d. by 36. 

£ 8. d. . £ 8. d. 

36)82 2 6(£2 68.7id. [4)82 2 6 
72 36 



10 



f 

(9) 



20 10 7i 



20 £2 5 7^ 

)202(6 . £ i. d. 

180 (6)82 2 6 



36 



22 I 6 ") 13 18 9 

12 



(6) 



Ans. £2 5 7^ 
) 270 ( 7 
252 

18 
2 

)86(l 
36 

EXAMPLE (2). 

* Divide £16 18s. 6d. by £1 28. 9d., which means how often can 

£1 2s. 9d. be taken out of £15 18s. 6d. 

£ 8. d. £ 8. d. 
12 9 15 18 6 

20 20 

22 318 

12 12 



273 ) 8822 ( 14 times 

273 



1092 
1092 



Proof, 


£ 8. 


d. 


1 2 


9 




7 


7 19 


3 




2 


J16 18 


6 



* In tbe iq)plication of division to concrete quantities, eitlier the divisor or 
quotient mast be an abstract number, for in dividing 3822 d. by 273 d. it would 
be absurd to call the quotient 14 d. times, which would be the same as multi- 
plying 273 d. by 14 d., an expression tota^jr devoid of meanii>f . 



3* 



SSAXPUI (8). 

IHvkKi i:i»6 l«BL 10^ by 32»j.* Proof. 

3:*Si > lOo It; lOjy^ 6s.6d.X 8 

^4 10 



UU» Mi: : «»( 8 6 0X2 

•iO 10 



UU.^ ^ s..^; ^09.60. 32 10 

.*>i»0 8 



U.^r 3 97 10 =800 times 68.61 

8 10 = 20 

4M9t> 9 12 0= 8 



U 8 10 = 20 „ „ 



n n 
n 



in> ^ :>i;'o v^ i 4 loj = } „ 

:5ti»o 4 10^ 

£106 16 lOj = 828} „ 

vxA^wruB (4). 

IM\ ulc Jf 10«0 *k iKU bv ;j, 5, », 7, 8, «nd by 8, 7, 9, 5, 8. 

ik' «k iU £ s. cL 

9 > UU>:iO 9 i^ 6 ) 16620 8 9 

*^^olO I 8 



9)IUU» 8 

7 ) U8 2 8 

0) 17 II i> 



7 ) 2770 





7* 


9)395 


U 


H 


5)48 


19 


4* 


8) 8 15 10^ 



2 18 7^ 2 18 7^ 

RXA>irL« (5). 
DiTid^ 700 IS tons 19 cwt. 1 qr. 24 IK 15 os. by 2, 8, 4, 5, 6, 7. 
•nd 7, 6, 5, 4, 3, 2. 

tons cwt qr. lb. os. tons ewt. qr. lb. os. 

S ) 70046 19 1 24 15 7 ) 70046 19 1 24 15 



3)35023 9 


2 26 7 


8 


4)11674 9 


3 Id 2 


8 


0)2918 12 


1 25 8 


10 


6 ) 583 14 


1 27 8 


2 


7)97 5 


2 27 14 


11 



6 ) 10006 14 


28 9 


5 ) 1667 15 


2 22 9 S 


4 ) 333 11 


15 11 h 


8)83 7 


8 3 14 14 


2 ) 27 15 


8 19 15 10 



13 17 3 23 15 18 18 17 3 28 15 18 

* Here the diyianr and divldencl being eadi mnltlplied by 4 wltboQt affeciiog 
the quoUouc, is a Uut alnadiy spoken oT under the head of division. 



OOBtFOUND RULES. 
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EXAMPLE (6). 

Divide 450665 acres r. 4 sq. p. 4 sq. yds. by 3, 9, 7, 10, 5, & 
and by 8, 5, 10, 7, 9, 3. 

acres r.sq.p.8q.yd. 
3)450665 4 4 



acres r.8q.p.sq.yd. 
8)450665 4 4 



9 ) 150221 


2 28 1 


3 


7 ) 16691 


1 7 16J 


6 48 


10 ) 2384 


1 35 10^ 


7 148 


5)238 


1 81 15J 


1 120 


8)47 


2 80 Si 


7 24 



5 ) 56333 


20 15^ 


1 18 


) 11266 


2 20 2^ 


3 90 


7)1126 


2 25 30 


3 9 


9)160 


3 32 7J 


8 63 


3)17 


3 21 lOj 


4 135 



5 3 83 23 7 93 



5 8 83 23 7 93 



And 5 acres 8 r. 33 sq. p. 23 sq. yds. 7 sq. ft 93 sq. in. is 3 X 9 
X 7 X 10 X 5 X 8, or 75600 times less than 450665 acres r. 
4 sq. p. 4 sq. yds., and if 450665 acres r. 4 sq p. 4 sq. yds. be 
divided by 75600, by long division, the quotient will be 5 acres 3 r. 
33 sq. p. 23 sq. yds. 7 sq. ft 93 sq. in. 



EXAMPLE (7). 
Divide 20060 miles 6 ftur. 18 per. 1 yd. by 2, 8, 4, 5, 6, 7, by 7, 
6, 5, 4, 8, 2, and by their product 5040. 

miles f. p. yd. miles f. p. yd. 

2 ) 20060 6 18 1 7 ) 20060 6 18 1 



3 ) 10080 


3 9 





1 


6 


4)3343 


3 29 


3 


2 


6 


5)835 


6 87 


2 


1 





6)167 


1 15 


2 


2 





7)27 


6 35 


4 


3 


1 



6 ) 2865 


6 25 


2* 








5)477 


5 4 


1 


1 





4)95 


4 8 


4 


2 





3)23 


7 2 


1 





6 


2)7 


7 27 


1* 


2 


2 



3 7 83 3 2 7 



3 7 33 3 2 7 



60 



miles £. pw yd. m. H p. yd. ft. in. 
5040 ) 20060 6 18 1(87889^7 
15120 



4940 

8 



5040 ) 39526 ( 7 
35280 



4246 
40 



6040 ) 169858 ( 38 
15120 



18658 
15120 

8538 
H 

17691 
1769 

5040 ) 19460 ( 8 
15120 



4340 
8 



5040 ) 13020 ( 2 
10080 



2940 
12 



5040 ) 35280 ( 7 
35280 
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KXSRGI8E8 10. 

1. Divide £19 Ida. 8d. hj 2. 
£14 168. 6d. by 8. 
£15 178. 8d. by 4. 
£16 17b. 6d. hj 6. 
£16 08. 9d. by 6. 
£116 168. 3d. by 7. 
£19 138. 8d. by 3. 
£50 18. 8d. by 9. 
£26 178. Id. by 10. 
♦£19207 28. 6d. by 6, 7, 6, 9, 8. 
£13773 78. 6d. by 3, 6, 5, 7, 9. 
£7268 128. 6d. by 4, 3, 6, 9, 7. 
£32106 78. 6d. by 6, 2, 5, 7, 9, 3. 
£16620 38. 9d. by 3, 6, 9, 7, 6. 
£2107 178. 6d. by 6, 3, 2, 6, 7. 
£19207 28. 6d. by 6, 7, 5, 9, 3. 
£21498 168. Od. by 2, 7, 5, 3, 9, 4. 
£42784 178. 6d. by 6, 3, 6, 2, 7. 9. 
£606217 IDs. Od. by 5, 6, 4, 7, 9, 3, 10. 
£768941 68. 0. by 10, 7, 9, II, 6, 8. 
£928273 108. Od. by 6, 7, 8, 9, 11, 10. 
£9608 118. 3d. by 3, 9, 5, 7, 6. 
£44497 188. 9d. by 2, 9, 7, 5, 8, 6. 
£9767 28. 6d. by 2, 4, 3, 6, 7, 9. 
£10922 128. 6d. by 4, 3, 5, 7, 9. 
£3201 88. 9d. by 9, 7, 6, 6. 
£334589 18. dd. by 2, 6. 7, 6, 9, 8, 11. 
£30547 28. 6d. by 5, 2, 3, 6, 7, 9. 
£324194 l8. 8d. by 5, 3, 11, 7, 9, 6, 2. 
£12814826 lis. dd. by 5, 7, 3, 6, 9, 10, 6, 11. 
£1706729 18. 3d. by 10, 11, 7, 9, 5, 3, 6. 
£4684487 108. Od. by 10, 11, 9. 8, 7, 6, 3, 2. 
2960 ton8 6 cwt. 1 qr. 1 lb. 9 oz. by 2, 5, 4, 3, 6. 
106023 toii8 llcwt Oqr. 41b. 3 oz. 6drs. by 6, 8, 9, 5, 7. 
165 cwt. 8 qrs. 11 lb. 11 oz. 9 drs, by 6^. 
„ 100702 ac. Or. 248q. p. ISsq.yds. 68q.ft. 72sq.iiL by 2520. 



2. 






>» 


3. 






»> 


4. 






n 


5. 






»» 


6. 






)i 


7. 






>» 


8. 






» 


9. 






»» 


10. 


«• 


a 


9 9 




»» 


12. 






n 


13. 






n 


11 






n 


15. 






n 


16. 






»> 


17. 






n 


18. 






n 


19. 






n 


20. 






}) 


2L 






n 


22. 




23. 


n 


2i 


»> 


26. 


» 


26. 


f9 


27. 


n 


28. 


j> 


29. 


91 


30. 


n 


31. 


n 


32. 


»i 


33. 


»» 


84. 


»» 


35. 


»» 


86. 


»» 



-^ the qoestiont that follow may be made to embrace two, three, or more 
^f^^^ona, by varying the arrangement of the divisors ; and further, a l^iig 
'^^ion gam can be edacod by using the product of the several dlTiaors aa the 
on divisor. 
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Thb Appucahon of thb foregoino Bouqs to Practical 

pubposes.* 

EXAMPLE (1). 

Bought 7 barrels of floar at £1 18s. 8^. per barrel, what is thi 
cost? 

AddUUnu 
£1 IS 8} = price of 1 barre Or thus £1 13 8^ 

7 1 13 8^ 

1 18 4 

Ans, £11 15 11} = price of 7 barrels. 1 18 8} 

I 18 8| 
1 18 8^ 

1 13 4 



^fif. £11 15 11} 



Example (2). 

Bought 387 cwt. of butter at £3 15s. 7}€L per cwt 

£3 15 7} 
12 



45 7 6 = price of 12 cw' 
8 



363 = M 96 cwt 



H 



1452 = „ 884 cwt. 
11 6 10} = „ 3 cwt 



Ans. £1463 6 10} = „ 887 cwt 



* A truly scientific arrangement wonld place the applications of the sdeuce 
of numbers last, presenting the arrangement in the following order :— 

1st. All the methods of using integer numbers according to the scale of tens 
and according to varying scales. 

2nd. All the methods of treating fractional quantitiea whether Tolgar or 
decbnaL 

3rd. The proportion and ratios of numbers. 

4th and hut. The appliMtions of numbers to practical purposes. 
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£S 15 


7J X 7 
10 

8X8 — 
10 


price 

»» 

II 
11 
It 




87 16 


of 10 cwt. 


878 2 


6 = 
8 


100 cwt. 


1134 7 

802 10 

26 9 


6 = 

= 

H = 


800 cwt. 

80 cwt. 

7 cwt. 



Ana, £1468 6 10^ = 



387 cwt 



EXAMPU (3). 
If 9 cwt of pork cost £24 28. Sd., what is the cost of 1 cwt. ? 



£ B. d. 
9)24 2 8 

Ant. £2 18 7 



9 



£ s. d. 
8)24 2 8 

8)8 9 



Ant. £2 18 7 



EZAMPLB (4). 

How many Ihs. of tea at 8s. 10^. per lb. can I boj for £7 78. 8d. ? 

a. d. £ 8. d. 



8 10^ 
12 

46 
2 

98 



7 7 8 

20 

147 
12 



1767 
2 



98 ) 8534 ( 38 lbs. Ant. 
279 



744 
744 
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BXAMPLS C5). 

Bought 3869 cwt of lead for £3457 188. 4^, what is it a cwt.? 
£ 8. d. Proof, 

3869 ) 3457 18 4} 17 10^ X 9 

20 10 



69158 ( 17 10^ Ana, 8 18 9X6 
3869 10 



30468 89 7 6x8 

27083 10 



3385 893 15 

12 3 



— ^— — — ^-^— — cwti 

) 40624 ClO^ 2681 5 0= price of 3000 

3869 715 = „ 800 

63 12 6 = n 60 

1934 8 10^ = „ 9 

2 

£3457 18 4^ = « 3869 



) 3869 (1 
8869 

BXAMPLB (6). 

* If 847W yards of doth be sold for £748 98. 2|d., what is ic 
sold at a yard ? 

£ 8. d. Proof, 



«47A1 
16 


748 9 2J ( 
4 


17 8 
10 


X 7 


13557^ 


2993 16 9 
4 


8 16 8 
10 


X 4 



11975 7 88 6 8 

20 8 



13557) 239507 (178. 8d. Ans. 706 13 4 =priceof 800 

13557 35 6 8 = „ 40 

6 3 8= „ 7 



103937 6 6J= „ yV 

94899 8. d. 

• 17 8 £748 9 2J= 847^ 

9038 6 
12 



13557) 108456 (8 



16)4 8 4 



108456 5 6^ 



* Here the diyidend and divisor are both multiplied by Itk 
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KXAM] 

Bought 3729}f yards of cloth 
ird? 

3729ff "^ 
81 


PLE (7). 
for £848 Os. 2}d., what is it for 1 

£ 8. d. 

843 2} 
10 


8733 
11188 


8430 2 3^ 
3 


115G13 


25290 6 lOj =- 30 
843 2}= 1 




26133 7 IJ 
20 


115613 ) 


522667 (4 6j 
462452 




60215 
12 


115613 ) 


722581 (6 
693678 




28903 
4 


115613 ) 


115613 (1 
115613 



Add JEf + {8. + I guinea. s. d. 

£f means £S divided by 8 . . .= 76 

•I shilling, means 8s. divided by 8 . = 4 j- 

f guinea means 8 guineas divided by 8 = 7 10^ 



Ans. 15 9 
Add -^ guinea + £} + f shilling. 

•^ guinea, means 5 guineas divided by 16 = 6 6} 
£i means £7 divided by 8 . . . =: 17 6 
f shilling, means 5s. divided by 6 . • = 10 

Ans. £1 4 10} 
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EXERCISES 11. 
MULTIPLICATIOX AND DIVISION. 

1. Bought 73 yards of cloth at 138. 8d. per yard. 

2. Bought 85 cwt. of tallow at £2 IBs. lid. per cwt. 

3. Bought 865 cwt of sugar at £2 18s. 9^ per cwt. 

4. Bought 647 cwt. of pork for £1524 los. Sd., what is it ja cwt ? 

5. Bought 693 cwt. of sugar for £1238 14s 9d.f what is it a cwt.? 

6. Bought 785 cwt of cheese at £1 13s. lOd. per cwt 

7. Bought 854 cwt of beef at £3 18s. 10^ per cwt 

8. If 2853 cwt of soap cost £4374 198. 1^., what is it a cwt? 

9. What is the cost of 6987 yards of cloth at 158. 9d. per yard? 

10. If 853 cwt. of pork cost £2493 4s. 11^, what is the cost oi 

1 cwt ? 

11. Bought 3 tons of tea at 3s. 5f d. the lb. 

12. What is the price of 795 J cwt. of beef at £2 13s. 7jd. per cwt? 

13. If 963^ barrels of flour cost £2481 Os. 3d., what is the cost of 1 

barrel? 

14. Bought 7 cwt 8 qrs. 19 lb. of tea at 38. lOJd. per lb. 

15. Bought 3 tons 13 cwt 3 qrs. 25 lb of coffee at Is. 5fd. per Ifo, 

16. What is the price of 17 cwt. 2 qrs. 19 lb. of tea at 28. 5}d. 

per lb. ? 

17. If 9675j^ cwt of soap cost £16266 188. 8^d., what is the cost 

of 1 cwt. ? 

18. If 3 tons 16 cwt. 3 qrs. 17 lb. of tea cost £1453 8s. lOJd., what 

is the price of a lb. ? 

19. If 13 cwt. 3 qrs. 27 lb. of tea cost £284 Os. 4^, what is the 

price of 1 lb. ? 

20. Bought 8 tons 17 cwt 2 qrs. 23 lb. of coffee at Is. 6jd. per lb. 

21. If 7385 J cwt. of iron cost £6862 7s. 2^d., what is the price ai 

Icwt? 

22. If 8 tons of coffee cost £1325 6s. 8d., what is the cost of 1 lb.? 

23. Bought 79 J yards of cloth at £1 28. lid. per yard. 

24. Bought 69 J cwt. of sugar at £2 18s. 7d. per cwt. 

25. If 69f cwt. of sugar cost £96 68. 3jd., what is the price of 1 

cwt? 

26. If 257^^ cwt of beef cost £1094 lis. OJd., what is the price of 

1 cwt.? 

27. If 4 tons 17 cwt 2 qrs. 19 lb. of coffee coat £797 128. 8^0^ 

what is the price of 1 lb. ? 

28. Bought 6 tons 13 cwt 8 qrs. 24^ lb. of coffee at Is. 5^. per lb 
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99. Bought B79H yards of cloth at 138. 8d. per yard. 
80. Bented 138|^ acres of land at £S 13s 4d. per acre. 

31. If 12^ ewU of rice be booght for £258 lis. ll^d., what is it 

for 1 cwt ? 

32. If the cost of 79 jf cwt of batter be £233 3s. O^d., what is the 

cost of 1 cwt ? 

83. If the cost of 169||^ quarters of wheat be £554 68. 3d., what is 

it a quarter? 

84. If 247^ barrels of flour cost £423 9s. Jd., what is the price of 

1 barrel? 

85. Bought 1041-^ yards of superfine cloth at £1 78. 4d. per yard, 

what is the cost? 

86. Bought 853|f lb. of tea at Is. 5fd. per lb., what is the cost ? 

37. If 1736^ barrels of flour cost £2373 6s. O^d., what is the cost 

of a barrel? 

38. How many yards of cloth at 15s. 9d. per yard can I have for 

£5502 5s. 3d.? 
89. How many cwt. of pork at £2 15s. 9d. per cwt. can I have for 
£1524 158. 8d.? 

40. How many cwt. of batter at £3 13s. lO^d. per cwt. can I buy 

for £3154 98. 3d. ? 

41. How many yards of cloth at 6s. 10^ per yard can be bought 

for £2082 15s. 7^? 

42. Bought 79f lb. of sugar at ^d. per lb and 69^ lb at 7} per lb., 

what is the entire cost? 

43. Bought 8 tons 15 cwt 3 qrs. 17^ lb. of coffee at Is. 7^ per lb., 

what is the cost? 

44. Fmd the sale of 3957(1 lb. of tea at 8s. 7^. per lb. 

45. Gave a £800 note to pay for 1769^^ lb. of tea at Ss. 2id. per lb„ 

what change is returned? 

46. Divide 28600 miles 1 fur. 13 p. 3 yds. 1 ft 6 m. by 1260. 

47. Divide 28052 ac 1 r. 14 p. 19 sq. yds. 2 sq. ft 72 sq.in. by 720. 

48. How much land at7j-d. per sq. yd« can be had for £156 58.10d.? 

49. Divide 2079647 miles 1 fur. 18 p. 1 yd. by 2, 3, 4, 6, 6, 7, 8, 9. 

50. Multiply 2 acres 3 r. 33 sq. p. 30 sq. yds. 5 sq. ft 93 sq. in. by 

2, 8, 4, 5, 6. 

51. Divide 20060 miles 6 fur. 18 p. 1 yd. by 2, 3, 4, 5, 6, 7. 

52. How many acres of land in 100,000,000 8(,a\re inches? 

53. If 8^ pieces of road contain 65 miles 4 fur. 26 p., what is the 

average length of a piece? 
64. Multiply 17 acres 2r. 35 sq. p. 80 sq. yds. 7sq. ft 126 sq. in. 
byl3J. 
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55. If 5| brewings of ale contain 39 butts 1 bar. 23 gal, 1 qt., what 

is the average of 1 brewing? 

56. Dng up in Australia &| lumps of gold, each weighing 4 lb. 9oz. 

17dwts. 20 grains, what is the entire weight? 

57. Add Xf + f guinea + f crown -f f shilling -f 3j- pence. 

58. If 7f lumps of gold ore weigh 44 lb. 10 oz. 6 dwt. 12 grains^ 

what is the average weight of a lump? 

EXAMPLE. 

What IS the weight of 37-^ packages of Epsom salts, each 
weighing 5 lb. 7 oz. 5 dr. 2 sc 17 grs.? 

lb. oz. dr. sc grs. lb. oz. dr. sc. grs, 

5752 17 6762 17 

9 11 



50 951 13 (9) 62 1117 

4 18 J 

1 2 ) 6 10 6 1 3 

203 2 6 12 = 86 pack . 

5 7 5 2 17 = 1 „ 8 6 3 Hi 

3 5 3 llj = H „ 



^w«.212 3 7 1 OJ 

59. If 37 J barrels of pork weigh 363 cwt 1 qr. 3 J lb., what is the 

weight of 1 barrel? 

60. What is the contents of 75^ loads of wheat, each 15qrs. 3b. 2p.? 

61. If the weight of 3 J packages of chlorate of potassa be 36 lb. 1 oz. 

6 dr. 1 sc 10 grs., what is the average weight of a package? 

62. If 48|J plots of land contain 1842 sq. yds. 8 sq. ft. 80 sq. in.» 

what is the average contents of a plot? 

EXAMPLE. 

* What o'clock is it in Aix-la-Chapelle which is in 6® 6' east 
longitude, when it is 1 p.m. in London? 



* Since the son comes to the meridian of any place every 24 hoars, it 
therefore passes over the enthre circumference of the earth, in that time ; that 
is, in 24 hours it passes over360o, which is at the rate of 15o for 1 hoor^hence 
if the nmnber of degrees that any place is east or west of the first meridian 
be divided by 1&«, it will give the difference of time between that place and tho 
place at the first meridian. 
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$9 s» 6<* 5' = time ia hours. 

61 

160 

) 865 (0 h 
60 



) 21906 (24 m. 20 sec. 
1800 

3900 Now since Aix-la-Chapelle is east 

8600 of London, the hour there must 

^— be Ih. 24m. 208ec. p.m., that is 

800 24m. 20sec past one. 
60 



) 18000 ( 20 
1800 



63. What o*clock is it in Liverpool which is in longitude 2® 58' west, 

when it is noon in London ? 

64. The quantity of grain, meal, and flour imported into Great 

Britain in 1858, amounted to 11,291,718 quarters, which is 
the largest quantity imported for many years, and cost 
about £20,000,000, what is the average cost of a quarter? 

65. How many moons of 29^ days will there be in 365 days? 

66. When it is 12 o*clock in London, what o'clock is it in longitude 

149«30We8t? 

67. When it is 9 a.m. in London, what o*clock is it in Buenos- 

Ayres in latitude 84o 85' south, and longitude 58<> 22' west ? 

68. Land sold at the site of the Old Rainbow Hotel, Fleet Street, 

London, brought at a sale a price equivalent to £900,000 
X>er acre, what is that a square yard ? 

69. In 600 turns of a wheel 16^ feet in circumference, how many 

miles did it run over ? 

70. Bought 8 sugar loaves, each 17^ lb. at b^d, per lb., what is 

the cost? 

71. The pressure of the atmosphere is 14 lb. 8 oz. on the squaro 

inch, what is it on an acre of land ? 

72. If 6873 lbs. of tea cost £1489 Ss., what is it a lb. ? 
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73. HoTT many thousand cubic feet of gas had been burned m the 

course of a year in a shopkeeper's house, when his biH 
amounted to £60 Ss. 9^. at Ss. 5f d. per thousand ? 

74. When it is 12 o'clock a.m. in Greenwich, what o'clock is it in 

Cape Koca ik Portugal, in longitude 9* d(K west. 

exebcises 12. 
Bills of Parcels. 
A hill of parcels is a written cuxount given by seller to huyer qf ike 
quantities^ sorts, and prices of goods bought, 

TARIFF OF DUTIES PATABLB IN 1861. 

Com duty 1«. per quarter, 
Wheat 79 quarters at Is. 
Barley 67^ 



M 



»« 



Oats 46i 

Rye 67J 

Peas 45j 

Beans 67j- 

Indian corn 35 1 qrs. „ 



»i 



»» 



»» 



»i 



)) 



)> 



>} 



»i 



£3 19 





3 7 


6 


2 6 


3 


8 7 


9 


2 6 


9 


3 7 


6 


1 16 


4i 



Duty on Fruit Is, per cwt, 
1. Currants 635 cwt at 78. per cwt. 

Figs 437 cwt. •••))!>• 
Fig- cake 624 cwt. .••„„• 
Plums, French, 68 cwt. • „ » • 

Prunes and prunellos, 9 3 J cwt. „ „ • 
Raisins 850^ cwt. ...,,„• 

Duty on Meal 4^d. per cwt 



£20 6 1^ 



2. Flour 66 cwt. 
Barley meal 56 cwt. 
Oatmeal 35 cwt 
Groats 49 cwt. 
Rye-meal 56^ cwt. 
Pea-meal 67 cwt. 
Bean-meal 64 J cwt. 
Indian corn meal 63 cwt. 
Buck-meal 87 cwt 
Sago & Arrow-root 64 cwt,, 
Seraonila 63 cwt. „ 

Starch & Tapioca 79 cwt „ 
Maccaroni 67 cwt „ 

Biscuit-bread 49^ cwt. „ 
Powder, hair, 32^cwt „ 



at 4^d. per cwt £ 



»> 
»» 

» 
»> 
)} 
♦» 
»» 



»» 
»» 
>» 

j» 

»♦ 
»» 

>f 
»» 
>» 
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Dvty on 

8 Chicory, kiln-dried, 47 cwt. at 68. per cwt. 

„ roasted, 67 lb. at 4d. per lb. . 

Cocoa, 639 lb. at Id. per lb. . . . 

„ husks and shells, 85 cwt. at 2s. per crrt, 

„ paste 67 lb. at 2d. per lb. 
Chocolate 167 lb. at 2d. per lb. 
Coffee, 745 lb. at 3d. per lb. . 

„ roasted or ground, 693 lb. at 4d. per lb. 

Duty on 

4. Almonds, paste of, 64 lb. at 2d. per lb. • 

Chloroform, 58 j- lb. at 3s. per lb. . 
Playing Cards, 469 packs at Is. 3d. per pack 
Pepper, of all sorts, 694 lb. at 6d. per lb. 
Hops, '57 cwt. at 158. per cwt. 

Duty on 

5. Sugar to the Ist of July, 1861. 

„ yellow, Muscovado, and brown clayed, 

15 cwt at 13s. lOd. per cwt. • • £ 

„ brown Muscovado, 69 cwt. at 128. 8d. per 

cwt 

Molasses, 79 cwt. at 5s per cwt 

Tea to the 1st of July, 1861, 693 lb. at Is. 5d. 

per lb 

Tobacco, 69^ lb. at 38 per lb 

„ Snuff, 58 lb. at 6s. per lb. . . • 

„ Segars, 72J- lb. at 98. per lb. . 

Spirits, Brandy, 58^ gallons, at 10s. 5d. per gal. 

„ Geneva, 69 gals, at lOs. 5d. pei gaL 

„ Gin, 87 gals, at lOs. per gaL ^, • ^ 

„ Rum, 63 j- gals, at 10s. 2d. pergal. • • 

„ Whiskey, 58^ gals, at 10s. per gaL • • 

• 

Dvty on Wood, 

6 Wood, Hewn and Lathwood, 79 loads at Is. per 

load £ 

„ Sawn or split, 57 loads at 28. per load 
„ Ship-building, 63 loads at Is. per load • 
„ Staves, 49 j- loads at Is. per load • • 
„ Mahogany, 53^ tons at Is. per ton • 



72 ARITHMETIO. 

Duty on Wine* 
The duty on Wines is either Is., Is. 9d., 28. Sd., or 28. 9cL per 
gallon, according as they contain less than 18, 26, 40, or 45 degrees, 
proof spirit respectively. 

7. Bought 146 yards of tape at ^d. x>er yard. 

w ®8 w i» »» yd* n 

„ 107 „ „ „ Id. „ I 

,» 116 „ linen „ Is. „ 

„ 136 „ doth,, XI „ 

8. Bought 118 yards of tape at ^. per yard. 

„ 115 „ ribbon „ 1^ „ 

„ 93 „ calico ,, dd. „ 

„ 56 „ silk „ 3s. „ 

„ 76 „ lace „£3 „ 

9. Bought 79 yards of calico at 1^. per yard. 

,, 136 „ „ ,, 5d. „ 

»» 69 „ „ tt 2^d. „ 

„ 73 „ cloth „ 5s. Od. „ 

„ 35 9, „ „ £o. Os. Od. „ 

10. Bought 119 yards of calico at IJd. per yard. 

„ 125 „ „ „ 3^. „ 

„ 135 „ „ „ 7d. „ 

„ 179 „ cloth „ 7s. Od. „ 

„ 156 pieces of cloth at £7 Os. Od. per piece. 

11. Bought 87j- lb. of sugar at lOd. per lb. 

»» ^2j „ „ 7d. „ 

.»» 56|- „ „ 8d. ,y 

f» 69J „ „ 6d. „ 

»» ^H j» )) 5d. „ 

12. Bought 93 yards of cloth at 19s. 5jd per yard. 

„ 57 „ „ 10s.9:Jd. „ 

„ zy „ „ itL js. oTfCi. „ 

„ 89 „ „ 78. 5id. „ 

„ 66 „ „ 13s. 9|d. „ 

13. Bought 7 J cwt. of cheese at £3 8 per cwt» 

n ^9j „ ,,/ ,,3/8 „ 

„ 107} „ sugar „ 1 10 „ 

»» 34f „ ,,,,166 „ 

» 29-^ „ ,,,,198 .„ 
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14. Boaght 157|f yards of doth at ISs. Sd. per yard. 

^ 149f „ „ „ 78. lOjd. „ 

„ 178if „ linen „ Is. 4id. „ 

• 

15. Bought 5f yards of fine cloth at £1 78. 6d. the yard. 

»» "a M »» »» *^ ^' "2^ »• 

,• 12* n >, >• 188. 6jd. „ 

„ l4 •. If *i 17s. 8d. „ 

>* 26i „ „ „ 148. 6d. „ 

t« 88j f, )| f9 128. 9jd. „ 

IC. Bought 1875 lbs. of Indian Meal at 1^ the lb. 
)i 1964 )i If y* l^d. f, 

„ 1878 ff f} 9) Ijd. M 

„ 395714 lbs. of tea „ 8s. 7^ the lb. 

„ 1769^ „ „ „ 38. 2jd. 

„ 5879*^ lbs. of coffee „ Is. 7^ the lb. 

17. Bought 897^ cwt of pork at £2 18 8 the cwt. 

„ 9578f „ „ £3 12 4 „ 

„ 4687f „ „ £2 13 9 „ 

,. 735} „ „ £2 19 7 „ 

18. Bought 6915* lbs. of cotton at 7^ the lb. 

„ 5963} „ „ 7«d. „ 

„ 4893* „ „ 7«d. „ 

19. Bought 78^ lb. of rice at 2}d. per Ibw 

,1 69H n ». ,. 8}d. „ 
»» ^'^^ »» »» »» 8J^ «» 
» 85*4 »» »t »» ^*"' w 

20. Bought 6875 lb. of coffee at Is. 5}d. per lb. 

„ 5689*f „ „ „ Is. 3*d, „ 

„ 6893** „ „ », Is. 4*d. H 

„ 8587**,, „ „ Is. 5*d. „ 



ff 



6973*^,, „ „ 18. 6*d. 



Z--T.- 1 c r^: ri&rti:ie« of the 

- ::.- 1 ::•::.■ Jr.^nc frcm diriding 

•1^^ . ::.- &L'z.i itrmisiiioa. Thu3 

-.: - «:>i 1; H- 4 = 3. The 

J* T-.-rs. ir;;*: 4 : 1:?, the first 

-T £si £5 two terms 

_ - -.lav ;«4 '. ir I.-* ccnstitute a 
.• :— =■ — '.L "Tirif :le same ratio 

« 

r«> -Is: 'LT^: :i -aib case being 
- i^z,:-j-: «r= li jr:pj:tioDi and 



: • : T-r 4:h tfrni 

1*: :r.- o:i itrnn 

« ^-- i..l-i :i* f^r-^'^fir, and 12 
. . :•. ^it: :if ex^-emes. 

^:. « i.iL >: r:.il::jiied by 3rd 
.-i ::.-r. ^ i:a term, and if 

--:: ::•-.-. :r 4 \ 1? = 12 X 6, 
s i? s'>il :: ibe product of the 



-- -... .-. :: ;■?■;-.■ .v.*< ^:..r-: the term ratio is 

» >. . ■ .-. .-...v -.rk -»:.;- :: is sxii xhat the units of 

. ■ :,- "i .r A :s--f.:i rft::.\ in which instance 

. . : ..' ::..- >.,- ::.: r..:.;:"- r diWJeJ by the first. 

.. »% .-.-.. :h; ri.;. ..« .x: r.>>. J I y theqnoticut ofthe 

•, >•. ?y :™5 =:.•.;; v :" «:.i:inf ratio, the 4th term 

., -.v »\v.*\v.;.v.::y exr«:*«J. ly sdvin^ it is equal to the 

.. •« ."»,• '.Aiio oi'ilic c:i:*x tMrc— See Davu On litUhanatkal 
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extremes; and if the product of the means be known, the product 
of the extremes is known, and vice versa ; also if one of these pro- 
ducts be divided by either factor of the other product, its associate 
factor is found. 

-,, .,, ^ 2nd term X 8rd term 12 X 6 * 

Thus : 4th term = or — 

first term 4 

- , ^ Ist term X 4th term 4 X 18 

8rd term = 5— r- or — r^ — 

2nd term 12 

^ ^ ^ Ist term X 4th term 4 X 18 

2nd term = ^-r— or ^ 

drd term 6 

2nd term X 3rd term 12 X 6 

1st term = j-r-- or — ,. — 

4th term 18 

Whence it is seen that, if any three of the four terms which con- 
stitute a proportion are given, the remaining term can be found. 

60. To see how these principles are applied to questions occurring 
in arithmetic, — suppose the price of a certain number of things be 
given, and the cost of any other number of the same things at the 
same rate be required, it is evident from the nature of the case, that 
the price must increase in proportion to the number of things. If 
the number of things be doubled, trebled, or increased any number 
of times, the [vice will be doubled, trebled, or increased the same 
number, of times, and the quantities will hold the same ratio to each 
other as their price^u.. Hence, four such quantities are proportionals, 
and the rule of artiOimetic which deals with such questions is termed 
direct or simple proportion, or the Eule of Three Direct, 

Direct or simple proportion, then, is the method by which a fourth 
munber can be found, which will be proportional to three given 
numbers. 

61. In performing the necessary operations, the three given numbers 
mus^^l) be arranged, (2) must be prepared, and then (3) operated with* 

ARRANGEMENT. 

JRule. — ^Place in the third term, that number which is of the same 
kind as the answer, then if upon considering the question, the an- 
sfwer will be greaieir than this number, the greater of the other two 
terms must be placed second ; but if the answer will be lees, the less 
must be placed in the second. Having placed two of the terms, the 
remaining term place first. 

FREPABATIOiN. 

BxiU. — ^Reduce the first and second terms to the same denomination 







tile tlurd term to 



X rr- 




• and diride 
sBsver or fourth pro- 
a 'wuA die third term was 
A xo^is mmait if nqnired. 
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die answer win 
thacfore £10 10s. 
3rd tern. Aatheimm- 
4f cvi. to be boaght is 
\ tSMTcfove the price or 
vin be greater; henoe 
Ci ew BBt be in the 2nd 
«Bn. aafei Sewt. the fint 
iSbab^ ii tiie lowest name 
in the ard term, 
IK therefore be ex- 



i. » ^ ^Ni?..^ Jl«t irsii 



:::,: IM. 3r£. 



As 3 : ei' :: 1.^ IJ 



4v<;v^ = — = ^ = -0 X 69=r4SS0=« 



• Tho roAi^v^a of the rulo given far direct propordoQ m*y be e^lained also as 
lullows:— Artor tho noocs&ary redoctions are made, if the price be divided by 
Uie ntunbcr of things boogfat, the price of omt thing is obtained; whidi molti- 
(dlodby the required number givee the price wanted, bnt it can make oo diflEer- 
fw» in the answer whether this coarse be adopted or that of molt^dying first 
^ tn the role), and dMffing afterwards. 



PBOrOBTIOK. 77 



Or ihvMt cwt. cwt. £ a. 

As 3 : 69 : : 10 10 : » 
20 

3)210 

70s. = the price of 1 cut. 
69 

2,0 ) 483,0s. = the price of 09 c\vt. 

£241 XOs. 

Or thttSf cwt. cwt. £ n. 

♦ As 1 : 23 : : 10 iO : ay 

23 



Atu. Jt241 10 

For if 8 cwt cost £10 10a., 69 cwt vill cost 23 times £10 lOs. 
or, £241 10s. 

KXAMPLB (2). 

How mach will 21 yards of cluth come to, if 9 yards cost. 
£i lOa. 7 Jd. ? 

yda. yds. £ p. d. 
As 9 : 21 : : 2 10 7} : ar 
20 

50 
12 

607 
2 

2835 = ?^^ = lii^-iii =135.tX 21 =2835 halfpence A,is. 

12) 1417^ 



20) 118 H 
The price of 21 yards £5 18 IJ 



*> An fnatanee of eaneeninfTy in whfcdi the divisor (3) and factor (69) of tho 
dividend are divided by the same number (3), rendering the process shorter for 
the attainment of the same result 

t The price of 1 yard will be 1815 hQk —- 9 = 135 half^nce, and 135 htp. X 
21 win be the price of 21 yards in halfpence, which is the same as (1215 X 21) 
•4- 9 = 2835 h4>. the required pxice. 
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Or thus, 

As 9 yds. : 21 yds. : : £2 10s. 7»d. : » 

£ 8. d. yds. yds. jC s. d. 

9)2 10 7^ As 9 : 21 :: 2 10 7^: a? 

8 X 7 = 21 

6 7^= price of 1 yard. 
7 X 3=21 



1 19 4^ 
3 



7 : 


LI 


7 


9)53 


3 


H 


Atu, 5 


18 


H 



6 18 1^ = price of 21 yards. 



EXAMPLE (3). 

If 11 barrels of flour be purchased for £16 17«. 4d., how many 
barrels can be bought for £53 133. 4d. ? 

£ 8. d. £ 8. d. bar. £ s. d. £ 8. d. b. 

As 16 17 4: 53 13 4 : : 11 : a; * As 16 17 4 : 53 18 4 : : 1 : a; 

20 20 20 20 



837 1073 


837 


1078 


12 12 


12 

t4048 


12 


4048 12880 


12880 


11 


868 


) 12880(85 
1104 


4018 ) 141680 ( 35 bar. 
12144 






1840 






1840 


20210 




20240 











* Since II barrels cost 4048 pence, a penny would purchase 7^^ barrel, 
and this multiplied by 12880, will be the number of barrels that can be bought 
for £53 138. 4d. 

t Cancelling the divisor as^olust a factor of the dividend. 
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KXERCISSS 13. 

1. If 69 cwt. of tea cost £897, how mach may be bonght for £2132 ? 

2. If 60 gallons of brandy cost £72, what is the price of 135 gal. ? 

3. If the rent of a farm of 78 acres be £195, what will be the 

rent of 182 acres at the same rate ? 

4. If £34 bny 170 yards of cloth, how much will £39 purchase ? 

5. 800 cwt. of uron cost £883 6s. 8d. ; what is the price of 14 cwt ? 

6. What onght to be the rent of 5 acres, when the rent of 198 acres 

Ir. is£740 2s. 8d.? 

7. If 18 men earn £24 15s., what ought 28 men to earn at the 

same rate ? 

8. What is the price of 475 yards 2 qrs. 3 nails of cloth at 14s. 8d. 

per yard ? 

9. If 31 cwt. of cheese cost £69 4s. 8d., what cost 15 cwt 2 qrs. ? 

62. The foregoing questions, with the observations bearing on 
them, have reference to quantities which are directly proportional ; 
that is, where the price or quantity is increased the result is in- 
creased. 

But the case is dilSerent in the Example^ — *^ If 7 men mow a field in 
12 days, how long will it take 4 men, working alike, to mow the 
same field?" Here a longer time than 12 days will, of course, be 
required ; that is, if the number of men be diminished, the time they 
are employed most be increased, and vice versd. 

Now, in considering this question, it is evident that as the work 
is the same, the labour employed must be equal, in whatever way 
realized. Hence, the products of the agents and the time in which 
they act, must give equal results ; and since the products are equal, 
the factors of such products will be the means and extremes of 4 
quantities which are proportionaL These factors are then so arranged, 
that if the agent be the antecedent of one ratio, its time must be the 
consequent of the other ratio.* Hence, because 7 X 12 = 4 X x 



* At all questions under this rule merely imply equality of products, the fac- 
tors prodadng those products are arranged in proportion. The same observa- 
tions apply to barter, where goods are exchanged at a certain price each 
article, for others at a different price ; and, as the entire value of both must 
be the same, therefore the quantities and their prices will form a proportion; 
bta the quarUitiei themselves mua be viewid as abstract nifm&ers. The same 
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(where x = the days), the statement will be ; as 4iii. : 7m. : : 
12d. : a? = 21 days. 

Note. — The rule for the disposition of numbers in direct proportion, 
will also serve to arrange the numbers in this, and similar questions. 

Questions like the above in the older arithmetics, constituted what 
was called the Rule of Three Inverse. 

EXAUPLE (2). 

How many men would perform in 81 days, what 117 men can do 
in 63 days? 

d. d. m. d. d. m. 

As 81 : C3 : :.117 : a: == 91 As 9 : 7 : : 117 : ax 

63 7 



861 9 ) 819 

702 

91 




9)819 



Ans, 91 men. 

10. If 8 men do a piece of work in 12 days, how long will it taka 

4 men? 

11. A captain of a ship is supplied with provisi<ms for 40 men for 

10 months; how long would the same quantity serve 16 
men? 

12. If 20 cwt. of goods are carried 84 miles for £1, what distance 

ought 12 cwt. be carried for the same money ? 

13. If with £100 in a year I clear £6, what sum must I employ 

to dear the same in 30 davs? 

14. How much water must be added to 50 gallons of brandy at 

21s. per gallon to reduce it to 17s. 6d. per gallon? 

15. If the sixpenny loaf weigh 4 lb. 14 oz. when wheat is £3 per 

quarter, what ought it to weigh when wheat is £4 10s. per 
quarter? 

also applies to equal surfaces formed by rectangles ; where, if the side of one 
rectangle be made the antecedent of one ratio, its other side will be the conse- 
quent in the other ratio. The latter is called ^'reciprocal proportion** in the 
Sixth Book of Euclid. 
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SZAMPLE (1). 

If 37 cwt 2 qr. 2^ lb. of clover seed cost £111 178. llf d., wLat 
is it- a cwt. ? 

cwt. qr. lb. cwt £ a. d. £ s. d. 
As 87 2 24J : 1 : : 111 17 llj : » = 2 19 4 

4 4 20 



150 4 2237 
28 28 12 



1224 112 26855 
300 2 4 



4224 224 107423 
2 224 



8449 429692 

214846 
214846 



8449 ) 24062752 ( 2848 farthings 
16898 



71647 



12 ) 712 pence 



67692 20 ) 69 4 



40555 £2 19 4 Ans, 
33796 



67692 
67592 



EXAMPLE (2), 

How many acres of land at £1 148. Ojd. per acre can be rented 
for £434 12s. 9d. 

4* 
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£ 


8. 


d. 


As 


1 
20 

34 
12 

408 
4 


14 


OJ 



£ 8. d. acre acre r 8.p. 
: 434 12 9 :: l:a;=:255 82 
20 



1G35 



8692 
12 


82 




104813 

4 




417252 
1 




1635 ) 417252 ( 255 a. r. 
8270 


sq.p 


9025 
8175 

8502 
8175 




827 
4 




) 1308 ( 
40 




) 52320 ( 32 
4905 




8270 
3270 

EXERCISES 14. 





1 . If 56 cwt. of sugar cost £224, what would 65 cwt. cost at the 

same rate ? 

2. If 85 cwt. of tallow cost £250 7s. lid., what is the cost of 81 

cwt.? 
3 Paid £274 68. 3d. for 95 cwt of beef; what would be the cost 
of 19 QY^ t. ? 
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4. If 74 yards of cloth cost £59 158., how many yards can be 

bought at the same rate for £89 12s. 6d. ? 

5. If 287 cwt 2 qrs. of pork cost £559 Ss. 6 id., what is the price 

of 240 cwt ? 

6. If 457 cwt. of cheese cost £723 lis. 8d., what is the cost of 

93cwt.? 

7. Bought 6 cwt of tea for £121 16s., what is the price of 7 lb. ? 

8. If 110 cwL of iron cost £97 12s. 6d., what will 387 cwt. 

come to? 

9. If 2 acres 2 roods of land be rented for £2 6s. 8d., how much 

may be rented for £70 10s. 6d. 

10. If 6 yards of merino cost £2 17s. 4id., what cost 42 yards? 

11. What is the cost of 56 cwt 3 qrs. 14 lb. of beef at the rate of 

5s. 3d. for 6 lb. ? 

12. If 257 cwt 3 qrs. 21 lbs. of butter cost £1094 lis. O^d., what 

will be the cost of 7 cwt? 
18. What is the cost of 6 cwt 1 qr. 4 lb. of sugar at 6s. 3d. for 
15 lb. ? 

14. Bought 69 yards 2 qs. 2 nails of cloth for £48 8s. Ijd. ; what is 

the cost of 5 yards at the same rate ? 

15. If 16 tons 15 cwt 8 qrs. 27 lb. of tea cost £6820 12s. 4^d., what 

is the cost oT 1 ton 1 cwt. ? 

16. If 37,631^ yards of linen cost £6820 14s. 2id., what is the 

price of 7 yards? 

17. Bought 6 tons 13 cwt 3 qrs. 24|lb. of coffee for £1094 Is. 6}d. ; 

what is the cent of 5 cwt. ? 

18. Rented 138 acres 3 roods 35 perches of land for £509 lis. 0^ 

what is the rent of 3 acres 2 roods ? 

19. Bought 879|^ yards of cloth for £601 2s. 4}d. ; what is the cost 

of 4 yards ? 

20. If 8 tons 16 cwt 2 qrs. 23 lb. of tea cost £286 7s 8d., what is 

the price of 1 ton ? 

21. Gave a £300 note to pay for 17 cwt 2 qrs. 24^ lb. of tea at 

£298 13s. 4d. per ton; what balance should be received ? 

22. Bought 1041 yards 3 qs. 3 nails of cloth fur £1423 19s. 7^d., 

what is it for 1 yard ? 

23. If 11 yards of doth cost £6 4s. ^^d., what is the price of 45 

yards? 

24. How many yards of doth at 6s. 10 id. per yard can be bought 

for £2082 15s. 7^d. ? 

25. Find the price of 13 cwt. 2 qrs. 23 lb. of coffee at £128 6s. 8d. 

the ton* 
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2G. If 47| bags of coffee, each weighing 1 cwt. 2 qrs. 16 lb., eosC 
£310 78. 1^., what is the price of 1 cwt ? 

27. Gave a £50 note to pay for 13 cwt. 2 qrs. 24^ lbs., of cofiee at 

£54 138. 4d. the ton; what balance must I get back? 

28. The cost of 169 cwt. 8 qrs. 26} lb. of butter is JCS64 12s. id, 

and the gain by selling it £79 6s. 64d. ; at what price per cwt 
was it sold ? 

29. If a clerk's salary be £191 128. 6d., per annum, in what time 

would he be entitled to receive £39 7s. 6d.? 
80. What is a clerk's salary from the 7th of April to the 29th of 
October, at £114 Is. 8d. per annnm ? 

31. A bankrupt pays his creditors £687 13s. 9d. which was at the 

rate of 5s. 3d. in the poand ; what sum did he owe ? 

32. Bought 3 hhds. of tobacco, weighing 7 cwt 2 qrs. 22 lb. ; 8 cwt 

qr. 6 lb. ; and 10 cwt 3 qrs. 25 lb. at £1 IDs. 4d. per cwt; 
what is the cost ? 

33. If 47 tons 13 cwt. 8 qrs. 14 lb. of steel cost £1001 lis. 4}d^ 

what is the cost of 1 ton? 

34. Bought 79f hhds. of sugar, each weighing 5 cwt. 2 qrs. 16 lb. 

at £1 58. 8d. per cwt, what is the amount? 

35. If a clerk's salary be £60 Is. 5}d., per annum, in what time 

will he receive £19 8s. 6d. ? 

36. What sum must a bankrupt pay on £2785 lOs., at 58. 9}d. in 

the pound ? 

37. If I buy cloth at 3s. 4d. per yard, which I sell at 4s. 2d. per 

yard, what did I gain on the purchase of £100 worth of 
the cloth? 

38. If by paying down £100 I become entitled to £6 a year, what 

income shall I derive from the disposal of £790 16s. 8d. ? 

39. What would be the purchase money of a farm producing a 

rental of £121 lOs. at the rate of £3 15s. for every £100 ? 

40. What is a house-agent's commission on £245 l^s. 6d. at £5 for 

every £100 ? 

41. Bought 23f chests of tea, each weighing 13 cwt 2 qrs. 8 lb., for 

£5162 Is 3d. ; what is that per lb. ? 

42. If the weight of 6^ hhds. of su^ar be 165 cwt 3 qrs. 111b. 

11 oz. 9 drams, what is the weight of 1 hogshead? 

43. Hired a servant woman on the 3rd of May at £11 8s. 1^ a 

year — she leaves on the 26th of September; what wages is 
she entitled to ? 

44. If I buy 210 quarters of wheat for £262 lOs., at what price 

per quarter most I sell it to gain 20 guineas on the entire? 
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45. Gave a £500 note to pay for 27 pieces of doth, each piece 23 

yards, at 78. 8^ per yard ; what sum is received back ? 

46. If the cost of conveying by railway 580 tons of goods 157 miles 

6 furlongs 80 perches be £289 7s. 7^., what is it a mile? 

47. What poor rates are paid on 79 acres 8 roods 30 perches of land 

valued at £3 ISs. 4d. the acre, at 2s. in the x>omid? 
48 A house-agent sold property for £3079 ISs. 9d., what is his 
commission for the sale at £2 for every £100 ? 

49. If a clerk*s salary he £205 Gs. 3d. a year, what snm would he 

he entitled to from the 7th of April to the 9th of November ? 

50. Gave a £300 note to pay for 17 cwt 3 qrs. 27^ lb. of tea at 

£298 ISs. 4d. per ton, what change do I get back? 

51. Bought 9j barrels of beef, each weighing 2 cwt. 3 qrs. 20 lb. 

for £66 12s. 6d. ; what is the cost of 1 cwt ? 

52. An estate being purchased, pays 3j per cent, when let for £275 ; 

what was the purchase-money ? 

53. What is the cost of 2 qrs. 23 lb. of tea at £29 178. 4d. per 

cwt.? 

54. If 18 cwt 2 qrs. 141b. of coffee cost £139 Is. 4d., what is it 

per ton? 
55* I hired a servant-man on the 9th of March at £22 16s. dd. a 

year, what does he receive on leaving on the 17th of October? 
&€. If a clerk receive a salary of £205 68. 3d., what mast he get fur 

a year, and from the 7th of April to the 18th of December ? 

57. If 1 cwt 1 qr. 21 lb. of butter cost £8 Is., how much may be 

bought for £39 lOs. ? 

58. Bought 43 barrels of pork, each of equal weight for £161 12s 2d., 

which was at £2 lis. 4d. per cwt.; what was the weight of 
bich barrel ? 

59. If 3319 English ells 4 quarters of cloth cost £3371 15s. 3^., 

what is it a yard? 

60. At £4 8s. 4d. for one cwt. of batter, what quantity can be 

bought for £2259 lis. ll^d.? 

61. A merchant bought 240 cwt. 1 qr. 14 lb. of tallow for £656 3s., 

how must he sell it the cwt. to gain £70 ? 

62. The expense of making 31 miles 3 farlongs 35 perches of rail- 

way, is £1,023,242 Ss. 9d., what is it a mile? 

63. If 4^ lb. of cofifee cost 5s. 9|d., what is the price of 13j- bags 

each 3 cwt 2 qrs. 18 lb. ? 

64. If 24|^ masses of lead, each 16 tons 17 cwt. 3 qrs. 81b., be par- 

chased for £33,171 Ss. 2|^, what is the cost of 1 cwt ? 



ij. Vte 3.-'r<sBc--3x rjB & rgaa u K to par, vbose annnal income 

» ilt : 1^*. 11^~ «: It.i- ir :^ poimd? 
: f. i-.Ci ;.- iiki v-Ok .c £-£i';.^i4 crirvd from lldbonme; what ii 

=* w-iLTii ias inas >s=^£3^ !•*. pv ounce? 
t'*. a ^u^.srx^c « ^sf^rs «j»at'-ric z^ 2^$ gsineas, and his debts to 

£i . :^ Itk. : -v^oi ^«:£Z Ltf £rcdi£a« xtneive in the pound? 
: >. Kvict: ."-rf 5^^ I cTk 14 !:.. at sa^ar at XI 2a. lOd^ per cwt, 

i^- ruji £1? r&. ifi. "r.i'-iTes ck ix : vlut does it stand me in 



:'«'. il.v ^-'-•j rv^ 4'/ s^s^rsr %i £1 5s. fri. per cwt. can I bnyfw 






7.. H.'v sjkTT .-'^jDMi s£ s£Ttf as as. per oonoe, can I bay fiur 

71. A nAs;» :c ^.iz. vci^bic V7- a filne pair <^ Kales of 10^ oances 
t.* liyt >. i.t:i. ^:i;^i l^ lb. 11 ok. 3 dwt, 12 gra^ wlut is 

7i\ I:' .«*t r.A t:j» :c ivck '■rfijA each ? cwt. 2 qis. 21 lb., but are 
A'^ir* ATi* ::cd; t." bt sb:r: w*^-i:*ii. erezr cwt. making only 
' . > *b> . 11 1*: » ;:* rr« weij^i '- 

".V W^ax ^«4-:;:j .if V:il.i.z^ ^.-und can be parchased in Dale 
S:r«v:. liv^r.svw zVc £o7Sl 17». lljd^ at X2 Os. 6d. the 
^usDf rari? 

7 1 W'bai » th« is.-* sa« of a person wbo pays £22 7a. 5d. income- 
lax a: liif ra e *f 7i. ir liie pocni? 

?.'•. >Vhat ffisvrae doe? a pfrwn pofise»&. who pays £229 Is. 4^ 
ii^^vtfto-iax ax Td. i:: ibe pound? 

To. !n l>4ci th<> naonjwliiy in every 10.000 inhabitants in Liverpool 
m.i$ SS4. ba: b\ <^riiiu-y improvements the mortality in 1857 
wjk^ only :^i^i^. Wr.it is ihe annnal saving of life to Liver- 
pool, iis pi^pulaiioa l<in^ «boat 420,000. 

77. If a quantity of bread $«e-rve i^i'O men 7 weeks at the rate of 
1^ lb. per day. how many men will the same bread serve for 
8 wi>oks at I lb, per day ? 

7i<. If 2- pors^^ns out c.f every l'"»00 die annually, what was tbe 
population of England in lSo7 when 419,815 died ? 

Compound Pkoportios. 

63. Compound proportion combines two or more simple propor- 
ti«>n9 united in one question, and has five or more terms given to find 
what is required. 

For the convenience of arrangement, let each question be divided 
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into two parts: viz., the auppotUion or daiiL, and the demand. The 
former expresses the conditional and consists of two quantities ; the 
latter, the base for the thing sought, and consists of one quantity 
only. 

Bide. — ^Write for the third term that part of the supposition or 
data, whether simple or compound, which embraces the quantity of 
the same name as the answer; place the demand in the second term, 
and the other part of the supposition will be the first. Then pro- 
ceed as in simple proportion, observing that if the third term be a 
compound, the fourth will be a compound, and must, therefore, be 
divided by the factor or factors corresponding with those not of the 
answer's name in the third term. 

EXAMPLB (1). 

If £3 5s. be paid for the carriage of 13 cwt. 30 miles, what must 
be paid at the same rate for the carriage of 9 cwt. 65 miles ? * 
Let X = the answer. 



cwt. 




m. 


cwt. 


m. 


£a. 


As 13 


X 


30 


: 9 X 


65: 


: 3 5 

20 



. 9 X 65 X 65 ^^ ^^ ^, ,^ ^^ 
and — Vo-v>-oA - = 97s. 6d. = £4 ITs. 6d. 

Remark. — In considering this question £3 5s. is paid, not for the 
carriage of 13 cwt , but for the carriage of 13 cwt. a distance of 30 
mUes; while the query is not, what must be paid for 9 cwt., but for 
9 cwt. carried 65 miles ; but 13 cwt carried 30 miles, and 9 cwt. 
carried 65 miles, will be the same as 13 cwt x 30 = 390 cwt, — 
and 9 cwt X 65 = 585 cwt — carried one mile. 

By two applications qf simple proportion. 

As 13 cwt : 9 cwt. : : £3 5s. : ar = £2 5s. the cost of the carriaire 
of 9 cwt. 30 miles. 

As 80 m. : 65 : : £2 5s. : ^ = £4 17s. 6d., the cost of the carnage 
of 9 cwt 65 miles. 

XXAMPLB (2). 

If 7 men mow 126 acres of meadow in 12 days, how many men, 
working a like, will mow 72 acres in 3 days ? 



* In this question, 13 cwt, carried 80 miles, and £3 5b. represent the two 
quantities which constitute the supposition or data, while 9 cwt carried 
tia miles imply the demand. 



= the number of men. 

An 136 1 73 :: 7 > 



(3). 

If S40 men in G Styn, of 10 hODn c^h, can dig' ■ Irencli SIO 
Virin long, 3 broad, and 2 dwp ; In how miny dayi, of 8 bonis 
long, will 350 men working with the tame effect, dig a trencli SSI) 
^ardalong, b broad, and 3 deep, of equil bardnesa and difficully? 
imber of dsja. 



As 210 X 8 X 2 : 380 X 



< 3 : : 2'10 



— =40000 
day* Atu. 



. If 20 cwl. of goods lie carried 50 miles for £1, what « 

1)e paid for Ilie curiage of 00 cwt. 7S miles. 
. If In 8 days 34 bushel* of oats be ealpn by 32 horsea, how j 

many bnahela will 16 horses eat la 6 days at the as 
:. If 14 lb. of soft BUgu cost 5s. Sd., what should be the price of 

35 lb. of lump, when 4 lb. of the former are equal in Ti 

to 3 lb, of the latter ? 

Aa H lb. X 3 lb. : 35 lb. X 4 lb. : i Sa. 3d. : g 
.. If a regiment of 9G0 soldiers conanme 330 quarters ■ 

138 days, bow many soldiers wilt consume 1600 

40 days?* 
I. It 3D masons can bnild a wall in 10 days of 12 hours working 

what tima will it tuko 75 masona working 8 liouts ■ day P+ll 
:, If 7 men can cut 113 acres of grass in 8 dttJ-», how 

can mow 84 acres in 3 days ? 
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7. If 75 men can dig * trench 440 yards long, 8 feet 4 inches 
iride, and 8 fset 6 inches deq>, in 28 days of 12 hours each • 
how many men wonld dig a trench a mile long, 8 feet 8 inches 
broad, and 2 feet 6 inches deep, in 22 days of 9 hours each ? 

8. If 40 men can make a drain 800 miles long in 8 days, working 

7 hours a day, in how many days wQl 61 men do 459 yarda 
of similar labour, working 6 hours a day ? 

9. If 5 men can reap 80 acres of wheat in 8 days, how many acrea 

would 6 men reap in 15 days ? 

10. If 12 horses in 1 day plough 17 acres, how many acres will 186 

horses plough in 9 days ? 
IL If £100 in one year gain £5, how much will £729 88. 4d. gain 
in If years? 

12. If 15 bushels of oats serve 12 horses for 80 days, how long 

win 20 bushels lerve 16 horses? 

13. If a garrison of 1200 men in 85 days eat a certain quantity of 

bread, at 1^ lb. a day to each man; how many men in 45 
days, receiving 1^ lb. a day, will eat three times the quan- 
tity? 

14. If 112 men in 5 days, of 10 hours each, dig a trench 70 yards 

long, 8 ft wide, and 2 ft. deep ; what length of trench 5 ft. 
wide, 8 ft. deep, and 1^ times as hard, can be dug by 400 
men in 9 days, of 12 hours each ? 

15. If £100 in 865 days gain £4, what ought £6159 78. 6d. to gain 

from the 19th of April to the 24th of November, at the same 
rate? 

16. If 4 compositora in 8 days, of 12 hours each, can compose 28 

sheets of 16 pages each, each page 40 lines of 42 letters each ; 
in how many days, of 10 hours long, may 6 compositors com- 
pose a book of 60 sheets, of 12 pages in a sheet, 48 lines in a 
page, and 49 letters in a line? 

17. If a funily of 12 persons spend £36 in butchers' meat in 9 

months, when meat is 6d. per lb. ; how much money, at the 
same rate, should a family of 15 persons spend in 8 months, 
when meat is 7^ per lb. ? 

18. If 248 men in 6^ days, of 11 hours each, dig a trench of 7 degrees 

of hardness, 232^ yards long, 8f wide, and 2^ deep ; in how 
many days, of 9 hours each, will 24 men dig a trench of 4 
degrees of hardness, 387^ yards long, 5f wide, and 8^ deep? 
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FRACTIONa 

64. The multiplicalion of the unit generates all integer nnmhers, 
and its division into equal parts produces Fractions. 

65. If a unit, therefore, be divided into any number of equal parts, 
one or more of these equal parts will be ^/raction of this unit* 

Thus, if one cwt. be divided into 7 equal parts, one, two, or 
three of such parts will be fractions, and are read : on&seventh, twch 
sevenths, threer-sevenths of a cwt,, and expressed by figures in the 
following way : 4* > ^t ^ <^^^ 

The lower figure is called the denominator, and shews the number 
of equal parts into which the unit is divided ; and the upper figure, the 
numercUor, which shows the number of these equal parts taken — 

8 ... numerator dividend 

7 ... denominator^ divisor ' 

66. A fraction is mentioned toUh the following distinctions* 

1. A proper fraction is one in which the numerator is less than 

the denominator ; as ^. 

2. An improper fraction is one in which the numerator is not less 

than the denominator ; as ^, f. 

3. A mixed fraction is a whole number, with a fraction annexed ; 

as 4^. 

4. A compound fraction is the fraction of a fraction ; as ^ of •^. 

5. A complex fraction is one which has a fraction, or mixed number, 

in either the enumerator or denominator, or in both ; as 

4' I' 6 ' 4i * 
'6. The reciprocal of a fraction is 1 divided by the fraction; as the 

reciprocal of } is — or |^, that is, the fraction inverted. 

The first great pinnciple infractions. 

67. If the numerator and denominator of a fraction be both mul- 



* A fraction may be conceived to occur, by considering a large unit to be 
composed of a number of small units ;— one or more of such small units 
would be a fraction of the large unit Thus a sovereign is realised by a 
collection of 10 florins ; and since each florin is itself a unit, one, two, or three 
of such florins, would be a fraction of that sovtrcign. 
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tiplied, or both diyided by the same nnmber, the valae of the 
fraction will not be altered ; as f = ^ = -f^ =: }.* 

Note. — Hence every fraction it capable of h&ny expressed by an 
infimie variety qfmanben without altering its value, since there are an 
infinite variety of multipliers, 

68. The greatest common measure of two numbers. 

L If a number divides another without a remainder, it is said to 
measure it. 

2. If a number divides two or more numbers, it is said to be a 
common measure of these numbers. 

d. The largest number, dividing two or more numbers, is said to 
be the greatest common measure of these numbers. 

Thus, 4 is a measure of 16. 

4 is a common measure of 16 and 24. 
But, 8 is the greatest common measure of 16 and 24. 

69. TTie least common multiple of two or more numbers, 

1. A multiple of a number, is that quantity which the number will 

divide without a remainder. 

2. A common multiple is a number capable of being divided by two 

or more numbers without a remainder. 

3. The least common multiple is the least number that can be so 

divided. 

Thus, 216 is a multiple of 27. 

216 is a common multiple of 27 and 36. 
But, 108 is the le€Ut common multiple of 27 and 36. 

70. To find the greatest common measure of two numbers. 

Rule I. — Divide the greater number by the less, then divide the 
divisor by the remainder, and thus continue until nothing remains; 
the last divisor will be the greatest common measure. 

EXAMPLE. 

Find the greatest common measure of 273 and 351. 



* This is only saying what has already been stated in whole numbers, viz., 
that If the dividend and divisor be both multiplied, or both divided, by the 
same number, the quotient does not alter; as, ^ = -f § = \P, each yielding 
5 in the quotient. 
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273 ) 351 ( 1 
273 

78 ) 273 ( 3 
234 

89 ) 78 ( 2 
78 
39 is the greatest common measure.* 

To find the greatest common measure of three or more numbers. 

Utile II. — Find the greatest common measure of two of the num- 
bers ; then find the greatest common measure of the number so found 
and the third number, and so on; the last found will be the greatest 
common measure required. 

EXAMPLE. 

Find the greatest common measure of 273, 351, and 65. 
By the preceding rule 39 is the greatest common measure of 273 
and 351. 
llien of 39 and 65 find the greatest common measure. 

89 ) 65 ( 1 
39 

26 ) 39 ( 1 
26 

13)2G(2 
26 
13 is the greatest common measure of 273, 351, and 65. 

71. To find the least common multiple of several numbers. 
Rule. — ^Arrange the numbers in a Une and reject all those that 
measure any of the othets; then divide the remaining numbers 
by any number that will divide the most of them; write the 

• This is evident, since 273 = 3 X 13 X 7, 

and 351 = 3 X 13X3X3. 
Now, since 3 X 13 occurs once as factors in each, hence 3 X 13, or 89, is a 
common measure to each, and the greatest; because 7 and 3 X 3, or d, are 
prime to one another. That 39 is a common measure may be traced through 
the process. Thus, since 39 measures 78, it must measure 78 X 3 -f- 39, or 
273, which is one of the given numbers; and, 39 measuring 273, and 78, it 
measures their soiu 351,— the other given number. 
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qnotients and the numbers not divided in a line nnderneath ; pro- 
ceed with this line in a similar way, and thus continue, until a line 
is obtained in which no two numbers will admit of a divisor. The 
continued product of the numbers in the last line and the several 
divisorSi will be the least common multiple. 

BXAHPLS. 

Find the least common multiple of 3, 8, 12, 14.* 

2)8 12 14 



2)4 6 7 

2 3 7 
2X8X7X2X2 = 1C8 An8, 

Note, — That ihe figure 3 need not he taken into the computation it 
evident, since any number which it a multiple of 12 vnll be a mtUtiple of 
3 ; iherrfore 8, 12, 14, aire abne requisite for the calctdation. 

BxmciSES 16. 

1. Bequired the least common multiple of 91 and 117. 

2. „ „ „ „ 8,10,15. 



8. „ 


»i 


»» 


„ 24,27,36,45. 


4. „ 


»> 


»i 


„ 2,3,4.6,6,7,8. 


6. „ 


»> 


It 


„ the 9 digits. 


6. „ 


It 


*» 


„ 3. 6, 9, 21, 24. 



RiEDUcnoir of Fbactions. 

72. RiEDUCTfOir of FBAcnoNS is the mode of changing the form 
or expression of any fraction into another without altering its value. 
To reduce a fraction to itt hwett tertnt,\ 

EXAMPLE (1). 

Beduce ^ffg to it lowest terms. 



r 8 = 4 X 8 I The flgrar 
•| 13 = 4 X 3 > tord 4 ; as 
I 14 = 2X7) 4X3X 



* Here ( 8 = 4 X 8 ] The flgores 8 and 12 contain the common foc- 

and strikiug it out of one, vre shall have 
2 for. a common multiple of 8 and 12 ; 
bat 14 has the factor 2, which is also in this common •multiple, and by removing^ 
it trom one, we obtain 4 x 3 X ^ X 7, or 163 for the least common multiple 
of the three numbers. 

t Fraedons are in their lotoat terms when the numerator and denominator 
will admit of no common divisor ; that is, fvhen they are prime to each other. 
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85 ) 119 ( 1 
85 



84 ) 85 ( 2 
68 



17)AV(»^«* 



17 ) 34 ( 2 
34 



The greatest common measure is 17, and its lowest terras f. 

EXAMPLE (2). 

Reduce -j^ to its lowest terms. 
65)117 (1 
65 



52 ) 65 ( 1 
52 
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13 ) 52 ( 4 
• 52 

The greatest common measure is 13. 

EXAMPLE (3). 

Reduce ^^ to its lowest terms. 
112 ) 280 ( 2 
224 

56 ) 112 C 2 
112 
The greatest common measure is 56. 

EXERCISES 16 — (continued). 



66)i«(f^«*. 



7. Find the greatest common measure 


1 of 255 and 857. 


8. „ 


„ 432 and 840. 


9. 1, 


„ 91 and 117. 


10. „ 


„ 214 and 506. 


11- » 


„ 100 and 12S. 


12. ,1 


,, 210, 252, and 273. 


13. ,1 


„ 54, 2502, and 2511. 


14. 1. 


„ 561, 1122, and 3399. 
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IG. Fmd tlie grealut cummon meuuis of \ii, anil theo rednce It 
to Its lowest trnn*. 

16. Ficd th« greatest common meMoro of ^Ij, «nd then reduce it 

to ita lowest tenna. 

17. Find tiM grealedt cooimon meunn of ffj^ and then redncs It 

to its lo«eat terms. 

18. Elnd the greatest <:{inimoD meuuTO of ^^■li, and then reduce it 

tfl Its West lertns. 

19. Find the BieatBst comniotl meMnra of ^^, and then reduce it 

50. Find the gnateit common tneMoie of ,1ftWA. "n*! ''"0° ™daco 

it to ila lowest termi. 
ai. Und the greateet oommon meMure of 3J{!, and then reduce it 
to its loveat terms. 

82. Find the greatest oommon meanire of j jgj j l , and then reduce 

it to it« lowest terms. 
S3. Find the greatest common meunre of HH, and then reduce it 

24. Find the greatest common messnre of -f^f, and tlien rednce it 

is. Find the greateBt Common neasore of ,tt^, and then reduce it 
to Its lowest terms. 

25. Find the gnaiest rommon measure of iHi, and then rednce it 

to its luwest tejms. 
37. Find the greatest comnaD measure of ^i^, and then reduce 

it to its lowest terms. 
23. Fuid the greattst common maasnre of {{jj, and then rednce it 

to lis lowest terms. 
29. Hnd the greatest common measure of ^t4H' ""^ '''^'^ reduce 

it to ita lowest teinns. 
80. Find the greatest common measure of ^^l^ and then rednce it 

to ita lowest terms. 

51. Find the grsatcal common measnre of ^J^ and then reduce it 

to Its lowest terms. 
32. Find the greatest ™nimon measure of ^^^, and then redncelt 

83. Find the greatest common measure of }34{1, and thpn reduce it 

to Us lowest terms. 
34. Find tlie greatest common meainrs of mH, and then reduce it 
to Ita lowest terms. 

re of ilHJf , and then reduce 
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3C. Bind the p^atest common measure of i(}f|, and then redsceit 

it to its lowest terms. 
87. Fiud the greatest common measure of iiff}}> and then ndwe 

it to its lowest terms. 
83. Find the greatest common measure of ^WIWA» "^^ ^^Q lednoe 

it to its lowest terms. 
89. Fiad the greatest common measure of tg|g|t » and then reduce 

it to its lowest terms. 

40. Find the greatest common measure of t^jgjt , and then reduce 

it to its lowest terms. 

41. Find the greatest common measure of if SiMff * <^^ ^^° ^^ 

duce it to its lowest terms. 

78. To reduce an improper Jradum to a whole or mixednumber; 
alsot to reduce a mixed number to an improper Jraction. 

Rule (l).^Diyide the numerator by the denominator, and the 
quotient will be the integral part; then place the remainder, if any, 
over the denominator, for the fractional part. 

(1). — Multiply the whole number by the denominator of thefrio* 
tioD, and to the product add the numerator ; the sum will be tbs 
numerator to the given denominator. 

SZAMPLE. 

Beduce ^ to a mixed number. 

28 -^ 5 = 4*. 

EXERCISES 17. 
A. 

1. Reduce ^ to a mixed number. 

2. }, V »» " 

3. „ W n • « 

5» »♦ il i» t» 

EXAMl^LB. 

Beduce 3} to an improper fraction. 

-3 3x4 + 8 .. . 

EXERCISES B. 

1. Beduce 5f to an improper fraction. 

2. „ 17f- „ |. „ 

3» )} ^Ta" »» f» >♦ 

4. „ 87^ ,1 ,( „ 
0» ,» 14J- „ „ ,» 
6» i» ^^T\ » »» »» 
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74. To reduce a compound fraction to a simple one.* 

Ride. — ^Multiply all the numerators together for the numerator of 
the simple fraction, and all the denominators together for its denomi- 
nator ; then reduce the new fraction to its lowest terms. 

EXAMPLE. 

Reduce f of f of -j^ to a simple fraction. 

17. 

EXERCISES 0. 

1. Reduce f of ^ of -]^^ to a simple fraction. 

2- t} H ^^ f ^^ -]^j of 15 to a simple fraction. 

3. t) J- of "I of -^ of ^ of 24 to a simple fraction. 

4. )) i of 2^ of 1^ of 3| of 3^ of 5 to a simple fraction. 

5. „ f of f- of 33| of 5^ of ^ to a simple fraction. 

75. To reduce a complex fraction to a single one, 

Evh. — If the numerator and denominator be mixed numbers, 
reduce them to improper fractions. Then multiply the numerator 
of the upper fraction by the denominator of the lower, for the 
numerator of the simple fraction ; and the numerator of the lower 
fraction by the denominator of the upper, for its denominator, f 

EXAMPLE (1). 
Reduce -n to a simple fraction. 

4f_V_ 14 X4 _56 
6|~V~27 X3""81 

EXAMPLE (2). 

Reduce 7- to a simple fraction. 

1 — liLl — 1 

4 "" 4 X 7 "" 28 • 



* A fraction is said to be in its simple form when it is expressed by two 
nmnber8,a8^, ^, Ac 

t This mle merely means that if the nmnerator and denominator of a com- 
plex fraction be multiplied by the same namber (^z., one capable of con- 
Terting both into whole numbers), the resulting fraction is a simple one. 

Thas,H-.lt2Ll?._^ 
6J ~" 6J X 12 "" 81. 

5 



08 
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17. 
SXKR0I8B8 D. 

1. Reduce ^ to a simple fraction. 
5 



2. 
3. 
4. 
5. 



6. 



4* 



2j 
3^ 



i» 



>i 



>i 



}» 



It 



»f 



II 



II 



19 



76. To reduce given fractions to equivalent Jractions^ having a 
common denominator. 

Mule (1). — Find the least common multiple of the denominators, 
which will be the least common denominator. Then diyide the 
common denominator by each denominator, and multiply the 
quotients by the corresponding numerators ; the several products 
will be the numerators of the required fractions. 

Eule (2). — ^Multiply each numerator into aU the denominators, 
except its own, for a new numerator; and all the denominators 
together, for the common denominator.* 

EXAMPLE (1). 

Reduce |, -^^ and \^t to equivalent fractions, having a common 

denominator. Bg Bule (1). 

2 ) 8 12 14 

2)4 6 7 

2 8 7 

2X3X7X2X 2 = 168, the least common multiple of 8, 12,&14. 

168 least common denominator. 

Answers. 

^ . . 6 X 21= 105 numerator. The fractions are ^ ^ oi = irtt 

ii 

168 

156 

14 X 12 ~ 168 



^.. 7 X 14= 98 
iJ..13 X 12=156 



91 



91 



91 



99 



8 X 21 


7X14 


12 X14 


13 X 12 



♦ The principle on which rules (1) and (2) are conducted is, that if the 
numerator and denominator of a fraction be multiplied by the same nnmber 
its value is not altered ; which multiplication is clearly seen in the process. 
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By Rule (2).-* Answers. 

f . . 5 X 12 X 14 = 840. numerator of ^ ^ ^^ ^ ^^ = -jg^^ 

« V. o . -^ «o^ - 7 X 8 X 14 784 

rV . . 7 X 8 X 14 = 784, numerator of^ , ^ 8x14 = 1344 

^o.« ^18 X 8X12 1248 

if .. 13 X 8 X 12 = 1248, numerator of ^^^ ^ x 12 = iU4. 

Common denominator 8 X 12 X 14 = 1344. 

EXAMPLE (2). 
Compare the values of f , f , and ^. 
Find the least common multiple of 5, 6, 9. 

8)5 6 9 

5 2 3 
5X2X3X3 = 90 = least common multiple of 5, G, 9. 

90 the least common denominator. 

4 ... 4 X 18 = 72 numerator. The fractions are •- — = l- 

^ 6 X 18 90 

B K ^ -iK tK 5 X 15 75 

f . . . 6 X15 = 75 „ „ „ 6-x~15 = 90 

^ ^^ «« 7 X 10 70 

J... 7 X 10 = 70 , .. „ 9^riS = 9-0 

Therefore f is the greatest, f the next^ aud ^, the least. 

n. 

EXERCISES E. 

(1). Beduce |-, if, and ^ to equivalent fractions, having a com- 
mon denominator. 

(2). Seduce f , f , and ^ to equivalent fractions, having a common 
denominator. 

77. To reduce a quantify to a fraction ^f a higher name^ without 
tittering its value — ^ermecf reduction ascending. 

Rtile, — Reduce the given quantity to the lowest name it contains, 
for the numerator, and the specified integer to the same name, for 
a denominator. This fraction, reduced to its lowest teims, will be 
the one required. 

EXAMPLES. 

Beduce 6s. 3d. to the fraction of a £.* 

€s. 3d. = 75d. for the numerator. 

£1 = 240d. for the denominator. 

-» 

* Here reduction is condacted as in whole nnmbers ; for if pence are to be 

converted into ponnds, the process is to divide them by 12, and that quotient 

by 20, or to divide by 240 at once. This is wliat is termed reduction ascending 
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Hence 75 —• 240 or -^ is the required fraction, wUcli, redaeed 
to its lowest terms = •^. Arts, 
Beduce 13s. 6 Jd. to the fraction of a £, 

13s. 6jd. = 651f. for the numerator. 
£1 = 960f. for the denominator. 

Hence 651 -f- 960 or |^ is the required fraction, which reduced 
to its lowest terms = §^. Ans, 

17. 

EXERCISES F. 

1. Beduce Ss. 9d. to the fraction of a £, 

2. „ 14 lb. to the fraction of 1 cwt. 

3. ,, 11 cwt. to the fraction of 1 ton. 

4. „ 1 rod 25 sq. p. to the fraction of 1 acre. 

5. ,, 16s. to the fraction of £1. 

6. „ 12s. 3d. to the fraction of 1 guinea. 

7. ,1 3 oz. 4 dwts. to the fraction of 1 lb. troy. 

8. „ 9^. to the fraction of £1. 

9. „ 3 furlongs, 8 poles to the fraction of 1 mile. 

78. To express the value of a fraction in a lower denomination 
— termed reduction descending. 

Eule. — Beduce the numerator, as in common reduction, to the 
lower name required; then divide by the denominator, and tb^ 
quotient will be the yalue in that denomination. 

EXAMPLES. 

In £f , how many shillings ? 

£4 = 80s. and SOs. -7- 5 = «^ = IBs. Ans. 
In J&l, how many shillings? 

£3 = 60s. and 608. -f- 8 = V* = 78. 6d. Ans, 

17. 

EXERCISES G. 

1. Find the value of £^ in a lower denomination. 



2. 


»» 


11 


T^ guinea 


1} 


*t 


3. 


11 


}} 


•| acre 


»i 


n 


4. 


»» 


)} 


iton 


»» 


tt 


5. 


» 


}} 


jib troy 


i> 


»» 


6. 


« 


M 


|ton 


tt 


}} 


7. 


M 


»» 


f mile 


»» 


» 


8. 


}) 


W 


•| degree 


»» 


»» 


9. 


»1 


V 


Alb. 


»» 


»» 


10. 


»« 


1> 


f of 1 guinea 


t* 


»» 


11. 


» 


l» 


^hhds. 


»i 


i» 


12. 


n 


»l 


f of f cwt 


i» 


f» 



ADDITIONAL FRACnONS. lOl 

From wbat has been already said on the nature of a fraction, 
£^ is to be viewed as £4 divided by 5 ; that is, 80 shillings divided 
by 6, equal IGs. This is simply performing the operation of 
reduction descendinff on the numerator, with the result divided by 
the denominator. 

Additiox of Fractions. 
79. 

Utile. — If the fractions have not a common denominator, reduce 

them to one ; then add their uumerators together, under which, place 

the common denominator, for the required sum.* 

EXAMPLES. 

(1.) AddH-hff + ^ = ^^ "^ ^3 "^ ^^ = W =9 ^ns. 
(2.) Add H+^-m-f A= ^^ + 18 + 17 + 5 ^^^2f^^^ 

(3.) Addy + v + V=lf + « + H = 

(4.) Add^^ -I- IM + -ft^ = ^^ "^ ^20 "^ ^^ =2^Ans. 

(5.) Add i + illy + tV 

2)8 10 12 

2)4 5 6 



2 5 3 
2X5X3X2X2 = 120 the least common multiple. 
Hence the least common multiple of 8, 10, and 12 is 120, therefore 
120 is the least common denominator. 
120 common denominator. 
Then f ..6 X 15 = 75 
^...9 X 12 = 108 
^...7 X 10 = 70 

253 

— = 2^1^, or^ + i§« + T% = 



120 

75 H- 108 -f 70 
120 



= 2^^ 



* The fondamental nature of both addition and subtraction demands thai 
the vnU^ of the numerators should be of the same name, and of the same size, 
Dcfore being either added or subtracted. 
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EXEUCISK8 18. 

1. Add 14 + 1^ + f^ + 1^. 

2. n f* + V + H + V- 

5- V i + i-hh 

6- » 1 + i^ + T^. 

7. » ^ + ^ + li + 3^*^ + 3i^. 

8- V •'^^+8^^ + 61 + 4^. 

10. „ 7,\j + 4|^ + (H^. 

11- " 6^ + H Hr lli^. 

12. „ 7jH-5|ff. 

13. „ 51 + 8J + 12^- + 18^ + 2G^ + 33j. 

14. „ 3 + 7i + 3J+V^. 

15. „ 23f + 27j + 24f 

16. „ 14t-«^ + 2-K3 + 5t-^5 + ia. 

17. „ 2^H + 9t\V 

18. „ 15i+13^ + 17f 
^9. „ 5| guineas + XS-jV 

20. „ llii + 9^^ + 18 i^a + 9i.a^. 

21. „ 188. lljd. + 98. 6jd. + 8|d. + 5^\^ffd, 

22. „ 2f cvvt. + T^qr. + 18f lb. 

23. „ 9cwt. 1 qr. 2G-r\lb. + 3 cwt. 2 qr. 5j.^ lb. 

24. „ J + J + -J- + tV + 1uV 

25. „ 15| + 13f + 17f 
2G. „ 89} + 69H + 43f 

27. „ 2T^ + 7f+6f 

28. „ lT-V + 7if + Sf 

29. „ 1^:^ + 2^ + 4^ 

30. „ 3^ guineas + 3/^ crowns + 17^hulf sov. + 4 J crowns. 
81. „ 4^ + 6j + 6|. 

32. „ £3 53. lOJd. + IGs. 5f d. + 48. 8^. + Is. 2tVtJ- " 

33. n ^148 28. ll^d. + £22 Os. 9^d. 

34. „ 10J + 3j + 7i + 9H+10M + lliH + 5M*. 

35. „ 7j+9j+lM + *§ + M + VW + i« + i^rVb- 



* Compound and complex AroctiooB most be reduced to simple ones prepant' 
tory to their 1)clng oixuraiod with, in the rules of addition, subtractimi, multi- 
caUon and divi&iuu. 
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36. Bought 4f cwt of tea, and afterwards 24-^ lb. and 13^ ounce:;} 

how mnch did I buy in all ? 

37. What is the amount of 466^ + 474||? 

38. What is the amount of £85 13s. df d., and £GS 58. 1^. ? 

39.Add4^4-lH+4|+3;|. 
40. „ 4l|4-8^^+9?J. 

42. „ 4f + 3f + li + 7J + 6|. 

43. „ 78. lOJd. to 9^*^d. 

44. „ £36 28. 9|^a + £15 17s. 8HK§<J- 

45. „ 2f cwt + 7|qr. 4- 18f lb. 

46. „ £2^4- 1| guineas + 3^ crowns + 7-^ florins + |f shilling. 

47. ,, £7^, 8f guineas, 8-^ crowns, S^ shillings, and 4 J pence. 



Subtraction of Fractions. 

80. 

Eule. — If the fractions have not a common denominator, reduce 
them to one ; then subtract the numerator of the lower fraction 
from the upper, and under the difference place the common denomi- 
nator. But if the numerator below be greater than that above, to 
the latter add the common denominator, and from the sum subtract 
the former ; .underneath the remainder place the common denomi- 
nator as before, and cany one to the figure below, as in simple sub- 
traction. 

EXAMPLES. 

fix 34 

(1.} From ^ take f f. Here -f^ — f^ = = f}. = 3 Ans. 

84 94 

(2.) From V takef. Here V — ! = « — f 1= ^^ ^ =f? = 

5 Ans, 

9 2 

(3.) From 8 take 3f . Since 8 = 7-^, then 7f — 8-^ = 4 — - — = 

^Ana. 

33 — 18 
(4.) From ^ take if Here ^ - ^4 =—37— = M ^««- 

32 — 25 
(5.) Fromftakef Here J— ^=::|§— ^a=— ^y — = ^'0 -^'w- 
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EXERCISES 19. 


1. 


From 3 take If. 


2. 


»> 


3^1 take It^V. 


3. 


»» 


33^ take ISff.* 


4. 


»» 


13^ take 10-,^. 


5. 


»» 


13| take lOf. 


6. 


i> 


14J^ take 9^^^^. 


7. 


w 


4tV take |. 


8. 


» 


37tV take 11^. 


9. 


t1 


13^^ take 7^^^. 


10. 


f* 


24^1b. take8if lb. 


11. 


>» 


12 take 3^ + 3f|. 


12. 


») 


lOf* take 6iH- 


13. 


»» 


15s. 5^d. take 4s. OJd. 


14. 


»» 


7i take 2|^. 


15. 


» 


£51 168. 2|f|d. take £47 89. 9^8^(1. 


16. 


n 


8f + lOj take 3J. 


17. 


ti 


18i4f« take em%. 


18. 


»» 


a + i) take (A + ^). 


19. 


»> 


(18| + 17t) take 6^. 


20. 


>» 


13s. 7^d. take 6s. 3^^ 


21. 


»» 


18f + lOi take IJ. 


22. 


« 


8^ + lOJ take 3J. 


23. 


»» 


19f take lOf 


24. 


»» 


SH + 17^ + 13f take 29J + 16f + 17^ 


25. 


»> 


£371 13s. 2-i4f^ take £344 2s. 6^fd. 


26. 


»» 


SI take 6|. 


27. 


»» 


108if take 17-J^. 


28. 


»» 


15^1 take If. 


29. 


>» 


12|f^ take 2f . 


30. 


»» 


8|| take 1^^. 


31. 


It 


£86 6s. 6Jd. take £80 17s. 8||d. 


32. 


»» 


£74 158. 5^-^ take £8 4s. Ojd. 



Multiplication op Fractions. 
81. 

Hule. — If the quantities to be multiplied are not in the form of 
simple fractions, reduce them to that form. Then multiply all the 

• From 33H = 32^ + fJ = 32^ 
Take isfi = 18^ 

14^ Ant. 
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nameraton together for the namerator of the product, and all the 
denominators together for its dcDoniinator. 

EXAMPLES. 



(1). 


Multii.ly VVf— V Xf — f^ — 9^«». 


C2). 


»» 


^ by 6 = f X f = V = 2^^ ^M. 


(3> 


f» 


f byA = ^X ^ = *f^M. 


(4). 


*i 


|by*_|xf = fg=f ^«*. 


(5). 


»» 


Stbyf-V Xf = ff = 2A^»w. 


(6> 


*> 


3 J by 2f = V X f = V\P = 10 Am. 


C7.) 


n 


3f , ^ . 3f 16 ^4 4 , 
4"} ^y J """^ ^-2i^^^ |- 7» '^^'^ 
, 34 * 16 4 64 , 
^«" 4 ^ i - 21 ^ 7 = 147 ^"" 






■XRKCISi-.tt £0. 

1. V X f 

2. V X f . 

3. ^ X y. 

4. y X V- 

6. 3J X f 

6. 3^ X 3f 

7. 2J X 2J X 2J. 

8. 1^ X IJ X IJ X IJ. 

9. 21J X 21^. 
10. 3i X f 






11. 1 X 13|. 

12. 3 X If 

13. 2i X 17f 

14. 2^ X 17 J. 
16. f X } X f 

16. ^ X i X 1| X 13J >♦ 14^ X f . 

17. (17f + 19^) X lOJ X 22o. 

18. (3J + 6i) X 2f 

19. 22f X 20J X 18J. , 

20. 21f X 21f X 17|. 



« In multiplying ^ by 6, if 3 alone be multiplied by 6, the result (18) is seven 
times too large, because the factor 3 is seven times greater than it should be ; 
lience 18 must be divided by 7, making l^ the product Again, to multiply j. 
by ^ if ^ be multiplied by 6, the product is l^^ but the fiictor 6 is eleven times 
greater than it ought to be; therefore \^ must be divided by 11, or 18 divided 
by 7 times 1 1, making the real product ^ i hence the rule. 

itr<M«.— Multiplying 4 by 61 means ^ added te itself six times, which makes \3, 

5* 
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21. Multiply 21f by 24f 

22. „ l^ X 7tV 

23. „ 10,% X 7A- 

24. „ 468} X 66|. 

25. „ 22209288}^ by 3, 4, 6, 7, 8, saccessively. 

26. „ 5985666396^^ by 2, 3, 4, 6, 8, saccessively. 

27. „ £3 19s. Ifffl^ by 8, 4, 5, 6, 7, 9, saccessively. 

28. „ £6 28. 3Jf^|^. by 2, 3, 5, 6, 7, 9, successively. 

29. „ 10 tons 19 cwt 1 qr. 81b. 6 oz. 2^ dn. by 2, 3, 4, 

5, 6, saccessively. 

30. ^ 119fi by 12f 

31. The divisor is 14 j^, and the qaotient 3^; what is the dividend? 

32. Multiply 5j X 5^ X 5j. 

33. „ 7 yrs. 304 days Oh. 24 m. 8-^^ sec. by 2, 8, 4, 6, 7. 

34. „ 6 lb. 3 oz. 3 dwt 1 4|ggQ gre. by 2, 3, 6, 6, 7. 

35. „ £2 lis. S^yyy^. by 2, 5, 7, 3, 8, 9. 

36. „ £2 68. 5fJif^ by 5, 7, 9, 3, 4, 8. 

37. „ 37^ X 16^^ X 158}. 

38. „ 6^ X 27^ 

39. „ (8^ + 3} + 6« X 4f 

40. „ (8f + 3}) X 8f 

41. „ 14i^ X 28| X 43i. 

42. How many yards in 8^ pieces of cloth, each (16^ + 16f) 7^ ? 

43. What is the weight of 45^ pieces of plate, each (14^ -f 16} 

-t- 15f)oz.? 

44. What is the weight of 7} flitches of bacon, each (15f + 18f )lb. ? 

45. Multiply 4 cwt 2 qr. 26^ lb. by 2}. 

46. How much are 4 times (16f + 13f + 17|)? 

47. How much are 3^ times (19f — lOj)? 

48. How much are 8^ times (18| -}- 16|) yds. ? 

49. What is the amount of 21J X 21j + 13| X 35j? 

50. What is the cost of 45 6|- yards at 38. 9d. per yard? 

61. What is the cost of 35j titnes 13f yards at 2s. 10^. per yard? 

62. What is the amount of 3 times (4f + 3f -f- Ij) added to 35 

times (7} + 5^)? 

63. What is the price of 5^ pieces of cloth, each 37|- yards, at 

78. lOjd. per yard? 
54. Multiply (8f + 10} — 3j) X 6J. 
56. What is the difference between the products of 3f and 2j^, and 

3jand2f? 
56. What is the cost of 16^ packs of cloth, each containing 23| 

pieces of 49 J yards, at 7s. 3jd. per yard? 
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57. Find the amount of (8f + lOj — IJ) X 4f . 

58. What is the cost of 13^ casks of batter, each weighing 2^ + 1^ 

cwt, at Sjd. per lb. ? 

Division of Fractions. 

82. 

Ruie. — ^Reduce the qaantities, if not already so, to the form of 
simple fractions, then invert the terms of the divisor, and proceed as 
in multiplication. The resulting fraction is the quotient required. 

EXAMPLES. 

(1). Divide V 1l>y 3 that is V -r- i = V X ^ = |f = 2 AnSy 
(2). „ VWthatis V-^V = V X A= W = 8 ^'w- 
(3). „ -JbyS, thatis^-T-f = i X i = iVil»w. 

(4). „ H^ by V thatis a^a ^ V = *** X ^ = VW* = -* ^«*- 
(5). ,.*ihyithatiBi^-^^ = iXi = ^An8. 
(6> „ 2f by 3f that is V -^ V = V X T^if = ^ Am. 
3*, 4^^ . 16 3 16 28 64 ^, . 

(8)- ,. I by I that is | -M = $ H- ^ = f I = 1^\ Ans, 

EXAlfPLE. 

Divide 57890532879 by 2, 3, 4, 5, 6, 7, 9, and by 3, 4, 6, 6, 7, 9, 2. 
2 ) 57890632879 8 ) 67890532879 



3 ) 28945266439J 4 ) 19296844293 



4 ) 9648422146J 6 ) 4824211073J 



5 ) 2412105I36f 6 ) 964842114^ 



6 ) 482421107^ 7 ) 160807036^ 



7 ) 80403517^ 9 ) 22972433^ 



9 ) 11486216^ 2 ) 2552492^^^ 



Atu. 1276246^^ Ans, 1276246^1^ 



• "Ditfide f by |." If ^ be divided by 3, it is the same as 4 divided by 7 
and that quotient again divided by 3, which is equivalent to 4 divided by th« 
]>rodnct of 7 times 3, or ^ ; but, in dividing ^ by 3, Instead of by |, a divisor 
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127G246i»5w 


1276246i«* 


2 


8 


2552492^5^ 


8828738^1^ 


3 


4 


7657477 Zi^ 


15314955}!^ 


4 


5 


30629911^^^ 


76574778|f 


5 


6 


153149557^ 


459448673^ 


6 


7 


918897347^ 


3216140715^ 


7 


9 


€432281431 


28946266489} 


9 


2 


67890532879 Proof. 


57890532879 


EXRRCI8E8 21. 




1. V -^ ¥. 




2. ^~*. 




8. »|* -^ V. 




4. >^» -^ «. 




6. 7i -^ 3. 




6. 28^ -T- 3. 




7. 469^ -^ 36. 




8. 40f -^ 2i. 




9. 769i ^ 211. 




10. 211^ -r- 5|. 




11. 381^^-^-10^. 




12. 4j-j-l|. 




13. IHJ H- 4J. 




14. 1^' -j- -v. 





6 times too great has been used; hence ?s^ is 5 times too little, and most be 
multiplied by 5, producing W the correct quotient, \rhlch shows the 
application of the rule. Or, again, If ^ and \ be reduced to fractions having 
a common denominator, the question becomes §^ divided by \^ ; now, if the 
dividend and divisor be multiplied by the same number (3fl), the quotient re- 
mains the same ; hence the result will be 30 divided by 21, or Jf the qaotieot; 
wliich also shows the rule. 
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15. Divide 89547868097 by 3, 4. 6, 7, 8, and by 4, 8, 7, 8, 3. 
16.* „ 88789047 by 2, 8, 4, 6, 7, 9, 6. and by 3, 4, 6, 7, 9, 6, 2. 
17. „ 508968467 by 2, 3, 4, 6, 6. 7, and by 8. 4, 5, 6, 7, 2. 
IS. „ 790466789 by 2, 3, 6, 7, 9, 8, 4, and by 6, 7, 9, 8, 4, 3, 2. 

19. „ X13876 Ids. 6^. by 2, 8, 4, 6, 6, 7, 9, and by 8, 4, 5, 

6« 7| 9y 2. 

20. By -what most I multiply 36 that the product may be 570? 

21. By what must I multiply If that the product may be j^? 

22. Divide m + 17f + llif ) by (1} + If + 2^). 

23. „ 765347 by 8, 4, 5, 7, 9, successively. 

24. Find the value of (17f + 19^) X lOJ X 225 -r- 4J. 

25. If 868^ lb. of tea cost £229 15s. 9jd., what is it a lb.? 

26. If 141 J ounces of silver cost £36 9s. 5^d., what is it an ounce? 

27. Divide £79 10s. lOf d. by 881|f . 
'J8, „ £374 19s. 4jd by 769^. 
29. „ 16f^by3i. 

.to. „ 6895487689287 by 2, 8, 4, 6, and 8, successively. 

CI. „ £89735 138. 5jd. by 3, 4, 6, 6, 7, and 9, „ 

32. „ £09357 13s. 7d. by 2, 8, 5, 6, 7, and 9, „ 

33. „ 7895 tons 13 cwt. 3 qrs. 17 lb. 18 oz. 9 drs. by 2, 8, 4, 5, 

and 6, successively. 

34. „ 21}8ibyl5^. 

35. The product of two numbers is 42f, and one of them is J, what 

is the other ? 
3 8. By what number is 19f to be divided, thatthe quotient may be 6f ? 

37. Of what number is 6} the fth? 

38. By what is 3} to be multiplied, that the product may be 23^ ? 

39. Divide 7895 years 213 days 21 b. 89 m. 43 sec. by 2, 3, 4, 6, 7, 

and 9, succewrely. 

40. „ 7893 lb. 9 oz. 17 dwts. 21 grs. by 2, 8, 5, 6, and 7, sue- 

cessivelv. 

41. „ 89547853097 by 3, 4, 6, 7, and 8, successively. 

42. „ £38765 13s. 9^ by 2, 5, 7, 3, 8, and 9, successively. 

43. By what number must the sum of 4} -)- 3^ be multiplied to 

give the product 240^^ ? 
44 Divide £68798 l7s. 9jd. by 6, 7, 9, 3, 4, and 8, successively. 



* This and similar questions may he made to embrace two, three, or more 
exercises in division, and thair uroaf by anltiplication would be good exercise 
fe' the leamet 
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46. What is the quotient, if (8f + df) X^X 18}becavided1>j3}!' 

47. If 9dl|^ lbs. of tea cost £158 IBs. 4^ wKkt is it per lb. ? 

48. If 211^ gallons of rum cost £91 98. 8^., what is it agalloB? 
49 Divide 8515 cable yards 20 c. feet 1199|f c. inches, by 47 jf 

50. If 37^times 83| lbs. of tea cost £282 Is. 2^^, what is it a lb.? 

51. If 2 If pieces of cloth, each containing 3^ yards, cost £171 

18s. 10^4., what is it a yard ? 

52. If 3 times 47^ yards + 6 times 46|^ yards + 18 times 48^ yds. 

cost £389 9s. 11-^, what is it a yard ? 

53. If 16| packs, each containing 23f pieces of 49} yards, cost £7090 

Os. 3jd., what is it a yard? 

54. Find the value of 17^4 X ^^^ ^ + ti "^ ?t + H X If 

65. Divide (18f + 17j + 5) — (2f X 6j) by If of 4fw 
56. „ £78954 138. 10^. by 25920. 

Simplify the expression ^V+ l\^^ + 2} X 1|. 

H 



^^ 



±±3 or ^^- 8 J. 
2} X 1| = 4 



^^' 9t5^' 

21 3 
Simplify the expression CrT-+ zrr + If of f) X If X S^ 

which is, (^ + ^ + ^) X If X 8^ 

Or, 2^% X If X 3f = 16ff Ans. 

c- vf *!, . 3} of ^ ^ 2f of ^ . } 

Simplify the express.pn ^|^X gf^Yj^f 

3}of i _m^. 

2f of 2} Of " 

2f of 3} 9^ * 

. 1= A 

And the expression becomes (^^ X ^) -7- -^ = -^^ Ant* 

67. Simplify » + ^ + ^y ^^ - tinli 
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5& Bednee f of 2| of 1^ of 8^ of ^ of 7 of 8^, to a simple fraction. 
59. Divide f of f of 83^ of 5^ bv ^ of | of 1^ of 8^. 



Proportion and other exercises in Fractions. 

83. 

RuU. — Arrange the terms as directed in the rule of proportion for 
integers (Art. 61); then when the prescribed law of reducing the 
first and. second terms to the same name is fulfilled, multiply the 
second and third terms together, and divide by the first, according 
to the methods for multiplying and dividing fractions, 

EXAMPLE. 

What is the price of 2i^ cwt. of tobacco, if If lb. cost 5-^3. ? 
As If lb. : 2-]^ cwt. : : 5|s. 

6 "29^- 112 46~ 

8 i? — T~ r 



3 «. 8248 — 45 29232 ._ ., ^. 

6 "TT 8= -^3. =£45 138. 6d. 

If 2f acres of land be rented for £13 IBs. 9d., what will be the 
rent or 79 a. 8 r. 85 p. ? 

A8 2fa. ; 79 a. 8r. 85p. : : £13 IBs. 9d. 
— 4 20 

21 — 160 — — 

8" T" 81^ 278 

40 12 

33f,0 

""tiT 12795 3346 

1 I 



8 42799276 342394200, -.^a ti ti 7 ^ 

•— = — ---— — d. = £424 lis. 11 Ad, 

8860 1 8360 ^ 

EXERCISES 22. 

1. What is the rent of 78f acres of land at £f the rood ? 

t. Bought 46^ pieces of cloth, each containing 46|f yards, at 17s. 

' lOd. for 8f yards; find the entire value of tbe cloth, 
8. What is the .price of 688^ yards of dotb, if 12f yards cost 
£3 15s. 7d.? 
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4. If 9|«. bay 2 yds. 8 qra. of doth, how mach will £18 St. lOd. 

buy? 

5. What is the cost of 460^ lbs. of tobscco, if 2iVl^ c<»t llj^? 

6. If 2| yards of doth cost 18s. 5^, what is the price of 309^ 

yards? 

7. What is the cost of 469-^ ounces of silver, if 28f ounces cost 

£9 Is. 10^? : 

8. Sold 3018^ gallons of mm, at the rate of 6f gallons for 63fs.; 

what is the entire selling price? 

9. If 18s. 9d. buy 4} yards of cloth, how many yards wiU £79 

10s. lOfd. buy? 

10. IP Ifs. buy fib of tea, how much will £2-^ purchase ? 

11. What cost 29f cwt of tobacco, if 1| lb. cost 7-^ f 

12. If ,1^ of a ship be bought for £2S7 128. Id., what share of her 

will £278 2s. 6d. purchase? 
18. What cost 6^ cwt. of tea, if (J + f ) lb. cost 8^ shillings? 

14. If -^ lb. of coffee cost |f of a shilling, what wffl 1^ cwt cost? 

15. What is the cost of 8j pieces of cloth, each containing (9| + 

7f ) yards, if ^ yards cost £2^? 

16. Divide the sum of 4^ + 5} + 6f by the difference between 8) 

and 5}, and multiply the quotient by (16^ + 1 If). 

17. Out of a purse containing 93-^ guineas, £19f , 7-^ crowns, S| 

shillings, and 6^ pence, there are paid 2S^ guineas, £16^ 
17||- crowns, 7f shillings, and 6 J pence ; what sum is left? 

18. What is the cost of 18|^ casks of butter, each weighmg If cwt, 

at 7l8. for Sg-lbs.? 

19. Sold 29^ pieces of cloth, each containing (3f + 4f ) yards, at 8|s. 

for 2^ yds. ; required the selling price? 

20. The owner of ^^ths of a ship sold his share for £912^ ; what 

2i 2 
would 77- of rths of the vessel cost at the same rate? 
4^ 5 

21. Bought 14| yards of cloth at 2s. 5{d. the yard, and 17-^ yards 

at 3s. 9^ the yard ; what is the average price of 1 yard? 

24 

22. What is the cost of 37-^ pieces of doth, each containing (4-^ 

2 24 

+ 6 -,- + 6.;j|) yards, at the rate of 13s. 2 Jd. for every 

3 yards 3-| quarters ? 

23. Divide the sum of 4^ + 5 j- + 6f , by the difference of 9f and 

6|, and multiply the quotient by the sum of lOf + llf -}- 6J. 

24. Bought 133^ yards of cloth at ISs. 8d. the yard, and 137f yds. 

at 15s. 3d. the yard ; what is the averagO'price of 1 yard ? 
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, Find the resalt of the expression (2-^ + 7f + 5f — If) X 
(1 A + 2f + 4f — 1^). 
What is the result of (4} + 1^ + 2f — 1-ft) X (1^ + 7^1 

+ 8i-2|)? 
What is the quotient of 199|f + 145-ft^ divided by 9 
times f ? 
. Bought 4f pieces of cloth, each containing 8^ + 3f + ^i yards, 
at 19^. for every 8f yards ; what is the cost? 

. What is the cost of 3J +Q+A + A+ ^ ^1 yards of cloth, 

if 3 times f yards cost 15f shillings? 
. How many cwt. of butter can I buy for £83 J + 73|-J guineas, 

at £3 148. 9d. the cwt. ? 
. If 629f yards of doth are sold for £205 5s. 8Jd, how much is 

it a yard? 

. Bought 23f yards of silk at 4s. 7^d., 27j yards at 4s. 9jd., and 
24|- yards at 3s. lOjd. per yard ; what is the average price 
of 1 yard? 

. What cost i of }ths of a ship, if |ths of her cost £1875 10s. 3^d. ? 

. Find the cost of 4^i ■{- l^ cwt. of pork, if 4^ + 3] J lb. 

cost 2i'*"3i^°*** 

. If l^ths of a ship cost £68249 IBs. 5j-d., what must Jths of her 
be sold for to gain £116 14s. 6d. ? 

. Sold 7j barrels of beef, each weighing 1^ + IJ + 2f cwt., at 
2s. 7^. for every 3 J lb. ; what was the amount received ? 

. In the making of bread 1 lb. of dough requires f | lb. of flour 
with ^ lb. of water ; how much flour, and how much water 
will it take to make 513 lbs. of bread, knowing that l^lb. of 
dough will be reduced to 1 lb. of bread in baking? 

. Rndtheamonntof (J|-±^ X ^^ X 6f ^ Ji) yards, 

and their cost at 15fs. for 3 times 1^ yards. 

. Of a field, 1-^ is meadow, -f arable, and the remainder (1 acre 3 
roods 26 perches), pasture land ; find the quantity of meadow 
and arable land, and the rent of the entire field, at £3 17 9^ 
per acre. 

. Bought 2lj- packs of cloth, each containing 2 If pieces of 13| 
yards each, at 3 times 4^. for 3f yards; what is the entire 
price? 
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41. Find the price of 8f pieces of doth, each containing IS} -)- U| 

yards, at 13s. 5^ for 2j- yards. 

42. What is the cost of 15^ pieces of plate, each wdghing 5^ + 9} 

ounces, when If times 1} oz. cost 1^ times £1 5s. 6d.? 

43. Find the price of 4 times (15f + 13f + 17|) yards, when 3^ 

times (19f — 10^) yards cost £3 IBs. lOjd. 

44. Bought 21f- packages of doth, each containing 21f pieces of 

17|^ yards each, at 3 times If yards for 2^^ times 17^8. ; what 
is the cost ? 

45. Sold 22} packs of cloth, each containing 20} pieces of 18} yards 

each, at the rate of 3 times 2f yards for 2f times 17^ ; what 
is the amount? 

46. If £339 17s. lid. gain £35 Is. 5^., what would £100 gam at 

the same rate ? 

47. If 7-^ guineas he gained on 5f times 37} gallons of mm, what 

is the gain on 1 gallon? 

48. Bought 6} times (8f + 10} — 3}) lb. of coffee, at the rate of 

2f times (5| + 3j)3. for (19^ — lOf) lb. ; what is the cost? 

49. Sold 16} packs of duth, eachcontaining23f pieces of 49 j- yards 

each, at £2 3s. 9d. for every 6} yards ; what is the entire sell- 
ing price ? 

50. How many pieces of cloth, of 37} yards each, can be purchased 

for £83 7s. lO^d., at 7s. lOJd. per yard? 
6 1 . How many bushels of wheat can be purchased for dSl49 3s. 7-^s^ 
if 3 times (4f + 3} + l^)bushe]s cost £3^ + 5} guineas? 



2. Find the value of Q + } -^) + (|t^n|^ + ^9" ^ ^^ ^ 



i 5 



2^ -i- ^^ ) when di^^ded by 3}. 
4^- 14 

53. If 3 times (6} + If) ounces of silver cost 3f times 1} guineas, 
what is the cost of 17} times (^i + ^-i-^t + ^J X H) 

ounces ? 
5i. What is the value of (f + £) x } -r- ^% and this qnotient X 



4 . 2-} 



5, X ^j X ^ ? 

li 

55 What cost (i + } + f)lbs. of cofTee, if (} + }— •^)lb8.cost 

} + * + -Js.? 

^ r. , (7869 bushels of wheat at Bs. lOid. per bushel, 1 ^ , 
£C. Bought I ^ggg ^^ ^^ ^j ^ „^_ ^^^ } fin! 

the average price of a bushel. 
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. Sold 21f packs of doth, each containing 19^ pieces of 21 J yards 
at 8 times 6jfl. for If times 4 yards ; what sum was realised? 

. Find the value of (2f + 8j) x 8 i + (18^—45) -e- 4^^ 

multiplied by f of 2f. 

2 

. To the 4th proportional off, 3f, and 8 times 8 --, add the 4th 

* j 

proportional of If, 8f, and 8 times 8^. 

. What is the cost of 7} flitches of bacon, each weighing 18^ + 

15f lb., at £21 17s. 6d. for 4^ cwt ? 
. Bought 45^ gallons of rum at 16s. 9d., 75^ galls, at IBs. 5d., 
and 67-^ gallons at 17s. lOd. per gallon; And the entire cost 
and price of 1 gallon. 
. Bought 21f pieces of cloth, each containing 27 yards, at 8s. 1 0^. 
per yard, and 27} pieces each 28 yards, at 8s. 7^. per yard ; 
what is the entire cost and average price of I yard ? 
Find the entire cost and average price of 1 yard, when 3 pieces, 
each 47} yards, cost 5s. IJd. per yard; 6 pieces each 4Cj^ yards, 
cost 58. 8d. per yard ; and 18 pieces, each 48^ yards, cost 
5s. Ijd. per yard. 
What cost 4f nuggets of gold, each weighing (f — ^ -j- J — 

.^) lb., if 3-^ times J lb. be bought for 58J guineas ? 
What cost 4 times (15f -f 13f + 17^) yards, when Z\ times 

(19f — 10}) yards cost £3 168. 10}d. ? 
Find the cost of 17f chests of tea, each weighing 1\ cwt., at 3 
times l|s. for (f + J) lb. 



DECIMAL FRACTIONS. 

)4. The division of unity by any number prodnces, as before 

ted (Art. 64), &Jraction; but when its division is by 10 or any 

ver of 10, such a fraction is termed a decimal. 

i decimal fraction is therefore a fraction whose denominator is 

or some power of 10, as 100, 1000, &c. 

J5. (1). Decimal fractions are expressed by writing the numerat' r 

h a point (•) before it ; thus, -^j -j*,^, t^^o*(J» ^^ decimal fractions, 

I are written, '7, '46, •875.* 

The system of decimals is only an extoision of the ordinary notation of 
>le nambers, where the local v^aes of figures increase in a tenfold ratio for 
1 advance from right to left, or decrease in a tenfold ratio by each removal 
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(2). But when the numerator does not consist of as many figures 
as there are ciphers in the denominator, the deficiency most be rap- 
plied by prefixing ciphers to it; thus, j^ jM^f loWoo* *^« '^P^ 
tivdy written -07, '045, -00875. 

86. The denominator of a decimal fraction, although not ex- 
pressed, can always be ascertained from the numerator. It consirtsoC 
1, with as many ciphers annexed, as the numerator has places; tha, 



Jit 


•VtOf \ 


JUOIU, BlgUl 


KXERCISES 23. 


1. 


Express 3*65 


as a fraction. 


2. 




•0375 


» » 


3. 




66.78125 


»» »» 


4. 




493-0035 


>» »» 


5. 




li^ 


as a decimal. 


6. 




ll-n/lyTy 


n >» 


7. 




7456985 


»» n 



8. 

9. )) 



»» i/tnn/kA >» >» 



100000 

28170 355 
10000 



>» i> 



4 7 8 

^^' " fo + 1000 + 100000 ^ * ^®^^*'- 



from left to right Continue this tenfold scale to the right of the unit's place, 

and it is obvious that the local value of the first figure on the right of units will 

be tent?is, the second hundredths, the third thousandths, &c. ;— diminishing in a 

tenfold ratio from left to right, and thus rendering the value of any figure of a 

decimal dependant upon its distance from the unit's place. For 365'875 meam 

365 as a whole number, with -j^ + y^ + j^ = i^^ = -876 as a 

fraction. 

The decomposition and tenfold ratio Is shown thus : — 

22'?2 

— p = 2222 written 2222. 

2222 

-^ = 222 + ^ „ 222-2. 

9090 2 2 

iw = "« lo + roo " ^-^^ 

lOUO ~" "'' 10 "'' 100 "*" 1000 " ^'^^^ 

2222 __ 2 , _2_ _, 2_ , 2 

10000 10 "'' 100 "^ TOOO "• 10000 " *^^"^ 
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RftDUcnox OF Vulgar Vractions to Decimals. 

91. To transform a vtdgar Jraction into an equivalent decimal, 

Rule, — Annex ciphers to the numerator, then divide by the de- 
iX>ininator. If there be not so many figures in the quotient as there 
were ciphers annexed, supply the deficiency by prefixing ciphers to 
it, which will be the decimal required.* 

Transform f to a decimal.! Transform ^hs ^^ '^ decimal 
8 ) 3000 160 ) 100000 



•376 Ans. -00625 Am. 

Transform 3^ to a decimal. 

612 ) 3000 ( -00585375 Ans. 
2660 



4400 
4096 

3040 
25G0 



4800 
4608 

1920 
1636 



3840 
8684 

2560 
2560 



'* The process enjoined by this rule merely implies that principle so often hicnl* 
Gated in tiie coarse of this work, viz., that if both the terms of a fraction be multi- 
plied by any number, and dirided by any other number, its value remains 
unaltered; thnsf = 1^8 ^^^ f^(j^tf where the process consists in multiplying 
the terms of the fraction f by 1000, and then dividing them by 8. 
! t To transform -f into a dedmal fraction, merely requfares its terms to be 
mnitiplied by such a number as will make the denomhiator of the required 
fraction 10, 100, 1000, 4c ; this 125 will do in the foregoing. Therefore, if f 
toe multiplied above and below by 125, there results the decimal fraction -]%%i 
written -375. 
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Transform f to a decimal. 

8 ) 2000 









•666 Ans. 


TraDsform 


^ to a decimal. 








6 


)5000 
•888 


Transform 


A 


to a decimal. 








11 


) 80000 
•2727 


Transform 


a 


to a decimal. 


. 






22)150'(»6818r^nf. 
132 








180 
176 








40 
22 








180 
176 








40 
22 



18 

88. Decimals are of two sorts, finite or infinite. 
(1). AJmite decimal is a decimal in which the division terminates, 

as I = •875. 
(2). An ir finite decimal is a decimal in which the division does not 
terminate, and is called : — 
* A pure repeater, when the same figure is repeated from the 

decimal point ; as f = '666 &c. ==. '6. 
A mixed repeater, when the repeater is removed one or more 

figures from the decimal point, as J = *8d8 &c. = *83. 
A circulating decimal, when two or more figures repeat from the 

decimal point, as t\ = '2727, &c. = '27. 
A mixed circulating decimal, when the citculating decimal is re- 
moved one or more figures from the decimal point, as ^f = 

•68181 &c. = -esi. 

* A pure repeater \b indicated by a dot over the figure repeated, and a cir* 
culate by dots placed over the first and last of the recurring figoreai 
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BXERCISE8 24. 


1. • 


Transform 


i i 


into a decimal. 


2. 


It 


} 


It 


If 


8. 


ft 


A 


II 


It 


4. 


19 


« 


II 


It 


5. 


It 


i>. 


II 


II 


6. 


>» 


^hl 


II 


II 


7. 


11 


A 


II 


II 


8. 


II 


TT5 


ti 


11 


9. 


II 


« 


II 


If 


10. 


n 


¥i§5 


It 


ft 


11. 


II 


^ 


n 


tt 


12. 


n 


T^ 


Iff 


It 


13. 


«ff 


viv 


ft 


tt 


14. 


II 


ikWrflr 


)i 


11 


15. 


II 


Ttw 


If 


11 


16. 


n 


vrs 


It 


II 


17. 


II 


■iV. 


fi 


It 


18. 


n 


« 


♦I 


tf 


19. 


II 


eTTT 


•» 


tt 


20. 


ft 


1** 


»i 


ft 


21. 


II 


TTT 


n 


It 


22. 


II 


*m 


II 


It 


23. 


fi 


■ftfe 


tt 


If 


24. 


II 


m 


t» 


ft 


25. 


II 


tHh 


r ft 


If 


26. 


It 


u 


tt 


tt 


27. 


tt 


m 


ft 


It 


28. 


tt 


•fiWft 


• If 


II 



Infinite Decimals. 
29. Transform ^ into an infinite decimal 



30. 


It 


i 


If 


If 


II 


31. 




A 


ft 


ft 


If 


32. 




A- 


If 


II 


»1 


33. 




A 


It 


ft 


11 


34. 




m 


II 


II 


If 


35. 




* 


11 


»» 


If 


36. 




« 


11 


u 


»» 



* Tlio answers t3 these exercises, are the converse exercises ne^t following, 
ndvkevtrta. 
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37. Transform ^ into an infinite dedmaL 



38. 


n 


yS8o »» 




tt 




39. 


n 


m 




11 




40. 


>f 


J4532 




tt 




41. 


f> 


m 




ti 




42. 


»> 


m 




tt 




43. 


» 


viv n 




tt 


1 


44. 


n 


H 




n 




45. 


» 


'm" » 




tt 




46. 


n 


1 JOO 

tr »» 




tt 




47. 


i« 


IM 




w 




89. To convert 


terminating decimals into vtdgar fraetions. 


Rule, — Divide the numerator and denominator of the decimal frac- 


tion by a common 


1 divisor, ami the result will be a 


vulgar fraction.— If 


the greatest common divisor be used, the vulgar fraction will be in 


its lowest terms, \ 


as in (Art 72). 












EXEBCI8BS 85. 








1. 


Convert '5 into a 


vulgar fraction. 


2. 


»» 


•75 


»> 




tt 


3. 


»» 


'075 


It 




It 


4. 


»» 


•625 


i» 




tt 


5. 


» 


•0625 


n 




It 


6. 


»» 


•00625 


It 




t» 


7. 


f* 


•21875 


tt 




t» 


8. 


»» 


•021875 


tt 




tt 


9. 


» 


•48 


tt 




tt 


10. 


)) 


•0048 


It 




t» 


11. 


}} 


•06 


tt 




tt 


12. 


w 


•006 


t» 




tt 


18. 


n 


•01171875 


tt 




t» 


14. 


i» 


•0437875 


tt 




t» 


15. 


>» 


•02734375 


i» 




tt 


16. 


i» 


•0192 


t» 




It 


17. 


>i 


•1015625 


t» 




tt 


18. 


>» 


•72 


V 




tt 


19. 


)» 


•0109375 


t« 




tt 


20. 


>» 


•753125 


f» 




t» 


21. 


w 


•0064 


»» 




tt 


22. 


»i 


•602265625 


t» 




t» 


23. 


»» 


•49875 


tt 




tt 


24. 


9> 


•5484375 


tt 




It 
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25. ConTert *015625 Into a vulgar fractioxL 

26. „ •984375 

27. „ •9296875 

28. „ •66884765625 

90. A vulgar fraction is converted into an infinite series after the 
lowing manner: — ^Thus f = f = ■ 

6 



n 


i» 


w 


f» 


n 


w 



Dividing 10-ir_ 6 i^ro+TSo + l5o + 



e_j^ MO ■ 100 ■ 1000 ' 10000 

10 



/. 10 Vioo 



6 6 



10 100 



/ 100 \ 



6 ( jS^ 

1000 
6 6_ 

100 1000 



/ 1000 V 



10000 



1 ^ ^ 

oc 

_6 

1000 10000 



9 IS fi ft It R 

=«"«« 8 °' 9 = 10 + 100 + 1000 + ioooo' **• = '^ 



(2> 

8 _27_ 27 
11~99"~100 — 1 

27 



«.d 100-ir'_2^i^^,+^ + 



97 - Nxuv 10000 ' 1000000 
^^"100 



J 27 
/ 100 
27 

100^ 


27 

10000 




J 


27 r 

10000 \ 
27 27 

10000 1000000 


_ 27 27 
" 100 ■*■ 1000( 


) ^ 1000000 


, &C = -27. 



8 27 
— or — 
11 99 

6 
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BZAMPLB (8 J. 

In a similar way 
6_ 185_ 185 __ 185 185 158 _• • 

27 °' SSe—lOOU— 1 ""1000 "^ 1000000 "^ 1000000600 

EXAMPLE (4). 

Also -= ~ , wluch multiplied by 10 gives — == 8- = 8 j^-^ 

= 8H-^ + j^,&c = 8-3, and this divided back by 10 irill 

give -83. 

Wherefore 
for f =-^H-Tfe + Tiftiy + &C- continued to infinity. 
^\ or ^ = T^ + tMfu + tWIjW H- &«.» continued to infinity. 
^V or it^ = iWfe + loAiSoo + &c, continued to infinity, 
and^ X lO = 8 + -^ + TSyH- tj^i &c.» continued to infinity. 

And the converse * 

T^lMy + TTymrny + &Cm or -186 = iff 

8 + -^ + T^ + TiAy?y H-&C., or 8-3. = Sfwhichif di- 

vided by 10 givesTfiy + y^iy + tt/W + 
T^j^,&c. or -88 = U = i. 

But -^ + 1^ + T^m + *^®M ^ * geometrical progression* con- 
tinued to infinity, whose ratio is •^. 

Also -^ + xoVoo + &c., is a geometrical progression continued 
to infinity, whose ratio is ^hu' 

In a similar way -j^*^ + looSgoo + &c., is a geometrical progres- 
sion continued to infinity, whose ratio is i^^. 

In the expression 8+^4" i^ + tx^ + &c the terms -ft 
+ T^ + ^^'f f^^^ * progression whose ratio is -j^. 

But the sum of a geometrical progression continued to infinity = 
1st term 
1 — ratio* 

Wherefore ^ + ^ + &c. = ^r-^ = f or f 
i%\ + Ti?i^ + &c. = Y~^ = H or ^ 

Tm + TTjiM^ + &C. = :j-^^=: iff or ^ 

* A geometrical progression is a series of numbers increasing or decreasing 
by a common ratio. 
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8 + AH-T«Ty + &c- = 8 + r^ = 8 H- t. »nd 8f divided by 

A — TV 

10 wiU give W or f 

91. Whence by induction, — To convert a rq>eating or circuUUmg 
deemed to iU equivalent wdgoer fraetion, 

Ihde, — Ifake the repeater, or circulate, the numerator of the 
fraction, and the denominator will be as many nines, as there are 
figures in this numerator. This fraction reduced to its lowest terms 
will be the fraction required. 

XXAMPLBS. 

Seduce the following, -5, *45, -472, '714285 to vulgar fractions. 

ao-B = I 

45 5 



•* 



^'•^''' = 99-11 

(4.) .714285 = li^ = 11??^?L>LS ^ 5 
^ ^ 999999 142857 X 7 7 

92. To convert a mixed repeater, or a mixed circulate, to its equivor 
lent vulgar Jraction, 

Rule. — Multiply the decimal by such a number (10, 100, &c.) as 
will render the non-circulating part a whole namber ; then convert 
the circulating part into a fraction, to which unite the whole number 
already formed. This mixed fraction, if divided by the first multi- 
plier, gives the equivalent fraction ; which, reduced to its lowest 
terms, will be the fraction required. 

XZAAfPLES. 

Beduce the following, '83, *681, *70179452054, to vulgar frac- 
tions. 
(1> '83 if multiplied by 10 gives 8-3 = 8f, which divided 

by 10 gives jf = fr 

(2> *681 if multipUed by 10, gives 6-81 = 6|^, and this 

divided back by 10 = -^ = ^. 

(3> •70179452064 if multiplied by 1000 gives 701-79462054 

= 701^fff|^, and this divided back by 1000 gives 

701Jjjf|gJ£_ 70179451353 _ 1369863 X 51231 _ 

1000 ~ 99999999000 "" 1369863 X 73000 "" 
51231 

73000*. 
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KZKBGI8E8 85 (ctmHmied), 

Convert the followng infinite decimals to ynlgar firactions* 

29. '4. 

30. 'le. 

31. -si 

82. 148. 

83. '194. 

84. '963. 
35. •286714*. 

86. -rVs. 

87. '06849315. 

38. '70179452054. 

39. -79452054. 

40. '70424845041322814049586776859. Benuinder, 89040. 

41. •9225206611570247938884297. 

42. •787356321889080459770114942528. 

43. •0i2605O42O1680672268907568025210084O8861844587815. 

Bemainder, 80. 

44. •28. 

• • • • • • 412 8409O 

45. 8412, 84-12 = 3-412 X 10 = 3|~ X 10 = ~r|I?. 

523809 

46. 52-3809, 52-3809 = -623809 X 100 = ~|^^ X 100 

1100 
21 

47. 2-6. 



RsDucnozr. 

93. To trann/orm tnonetf^ wetgktSf and mecuures of a hwer name^ to 
equivalent decimals of a higher, or reduction ascending. 

Euk. — Reduce the given quantity to a vulgar fraction (Art. 77)| 
and that fraction to a decimal. 

EXAMPLE. 

Transform 138. 6jd. into the decimal of a £.* 

* Beduction in this case, as already stated In reference to vulgar fractions, ia 
conducted on the same principle as reduction in whole numbers ; for if farthings 
are to be converted into pounds, the farthings must be divided by 4, that 
quotient by 12, and the next by 20, or the wlioie by 960 at once. 
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Kow 18s. 6}d. = 651 f, and 960f. = £1. 
Then 651 -r 960 or £^ = £-678126. Ans. 

or <ftttf , or {Jws, 

4 ) 651 farthings. 12 } 6-75d. 

12 ) 162-75 pence. -56258. = 6jd. 

23 ) 13-5625 

20 ) 13-5625 shillings. 

£-678125. 

£-678125 Ans. 

Transform 1 qr. 21 lb. into the decimal of a cwt. 

Now 1 qr. 21 lb. = 49 lb., and 112 lb. = 1 cwt. 

49 
Then 49 -r- 112 or —j^ cwt = -4375 cwt Ans. 

lis 

or thuSf or thtUj 

28 ) 49 28 } 21 lb. 

4 ) 1-75 '75 quarter. 

4 ) 1*75 qoarter. 

•4375 cwt 

-4375 cwt 

EXERCISES 26. 

A. 

1. Bedace 6s. 8d. to the decimal of a £. 

2. „ 88. 9d. to the decimal of a £. 
8. „ 14 lb. to the decimal of a cwt 

4. „ 11 cwt to the decimal of a ton. 

5. „ 8 nails to the decimal of a yard. 

6. „ 1 rood 25 perches to the decimal of an acre. 

7. „ 128. 6}d. to the decimal of a £. 

8. ,, 15s. 9 jd. to the decimal of a £. 

9. „ 4^d. to the decimal of a £. 

10. „ 3^ to .the decimal of a £. 

11. „ 3s. 8d. to the decimal of a £. 

12. „ 2 qrs. 21 lb. to the decimal of a cwt 

13. „ lOj-lb. to the decimal of a cwt. 

14. „ 6 fur. 27 p. 5 yd. 2 ft. 9 in. to the decimal of a mile. 

94. To express the value of a decimal quantUy m numbers of an 
inferior denommaiion, or redaction descending. 

Rule. — ^AfiUtiply the given decimal by the nnmber which will re- 
duce it to the next lower denomination, and point off from the right 
of the product as many decimals as there are figures in the given deci- 
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maL Again multiply this decimal so as to reduce it to the next lower 
denomination, and point off as many decimals as were then multiplied; 
proceed thus to the lowest denomination. The several figures to the 
left of the i>oints will be the required valae of the given dedmaL 





EXAHPfiK (1). 


What is the value of £*675 ? 




£•676 




20 




13-60 




12 


Aru, Ids. 6d. 


60 




EXAMPLK (2). 


What is the value of '34625 acres ? 




'34626 acres. 




4 




1-38500 




40 




15-400 




Ans, 1 rood 16-4 perches 




EXBRCISRA. 




B. 


1. 


Find the value of £-7. 


2. 


jj ,, *7 crown. 


3. 


„ „ £-26875. 


4. 


£-376. 


5. 


„ „ -375 of 6s. 6d, 


6. 


„ „ •475 ton. 


7. 


„ £-93125. 


8. 


£•076. 


9. 


„ „ •326 mile. 


10. 


„ „ -28 degree. 


11. 


„ „ -876 gallon. 


12. 


„ „ -6626 day. 


13. 


„ „ -625 lb. troy. 


14. 


„ „ -25 of -26 yaxi 


16. 


„ „ '075 acre. 


IG. 


„ „ '725 prown. 



ADDmOH OF DECIMALS. 
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ir. 


Find the value of 


•076 cubic foot. 


18. 


»> 


11 




•25 of 366i days. 


19. 


» 


n 


* 


*6d mUe = -^ mile. 


20. 


• »» 


ti 




2*57 acres. 


21. 


11 


fi 




£•588. 


22. 


11 


11 




•537 mile. 


23. 


11 


II 




•5416 hour. 



ADDmoNt OF Decimals. 

Hule, — ^Place the given numbers so that the decimal points shall 
be directly under one another ; then add as in whole numbers, and 
from the sum point off from the right hsnd as many figures for 
decimals, as are equal to the greatest number of decimal places in 
any of the given numbers. 

Note, — Or in the sum, plaoe the point directlif under the other points, 

EXAMPLES. 

(1.) Add 18-3 -f 45*985 + '0185 + 10^00456. 
Proof by vulgar Jiractiont. 

IS'S = 18^ = i8,af«m 

45^935 = 45^m5 = 4.5^^^^ 
•0186 = j^Mtt = Thmjf 



*w vv^uu — ^''iTRRRnr — **TTnnnm 


Ans. 74^25806 = 


74V«ym = 74-25806 


(2.) 


(3.) 


89-507 


£85 3 6^6025359375 


478-63 


83 10 0^57384375 


5444-798 


81 18 1-689375 


7-00126 


30 7 9-0376 


6-7609 


28 18 9-75 




27 11 3 
26 6 


Ans. 6026-68716 




£213 14 6 6532546875 Ans. 



* The yalae of an infinite decimal is best found by expressing it as a vulgar 
fraction, and then reducing it 

t Dedmals are added, snbtraeted, multiplied, and divided, in every respect 
as in whole numbers; the only difficulty consists in fixing the decimal point. 
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87. 

1. Add 0-4 + •614 + 4-21 + 78-6 + •00047. 

2. „ 40625 + 45-626 + 4-5 + 1-1876 + 64875 + 6-76. 
8. „ 6-6025369876 + -57384376 + 1*689875 + 9*0875 + 

9-75 + 8. 

4. „ 30-3765 + 5^285714 + 23705 + 20*60714285 + 

14-8125 + 7-236. 

5. „ 7-5489 + 7-525 + 89*502. 

6. „ -654 + 73-6 + 4*21 + -00047. 

7. „ X2378.11*821088d. + £2298.11*8472d.+£21128.7-68d. 

8. „ 97*376 + 1*611875 + -4296875 quarteiB. 

9. „ 8-175 + 21876 + 1-632 cwt 

10. „ 14-378 + 10-6858 + •0632 cwt 

11. „ 1*785 + 8-87 + 2-8958 + 0-7852 yardg. 

12. „ 4*626 + 8*4576 + 2*875 + 1-076 lbs. 

13. n ^19^ l^s- 8-376d. + X8 128.8-616d. +^9 08.6*952d. + 

£94 Us. 7-26d. 

14. „ 68cwt. Iqr. 2*24 lbs. + 8 cwt. 2 16*8 23 cwt + 8 

10*6 + Ucwt 8 18*876. 
16. ,, £6 lis. 0*61d. + £66 188. 9*84d. + £71 148. l*815d. 

16. „ 8*745 cwt + 4 cwt. 2-66 qrs. + 3 cwt 3 qrs. 18*48 lb. + 

2 cwt Iqr. 14 6721b. 

17. „ 8s. 6d. + 18s. 9d. + *875s. + lOs. 6d. + •564d. and 

reduce the sum to the decimal of a pound. 

18. „ -203126 quarters + *7635 bushels of wheat 

19. ,, 97-376 qrs. + 12*896 bushels + 73*75 pecks of wheat 

20. „ 3-35 cwt + 8 cwt 2-75 qrs. + 8 cwt 3 qrs. 17 lb. 

21. „ 37 cwt. 3 qrs. 14 lb. + 7-2735 cwt + 6^|cwt + 

47-32 cwt 4- 82f cwt + 27^f cwt 

22. „ 68f + 13*875 + 68^ + 487*4325. 

23. „ -3211 guinea + f crown + -6926 shilling. 

24. Find the amount of -375 guinea + -^ crown + (*3 of 78. 6d.) — 

(I of 2d). 



Subtraction of Decimals. 

96. 

Etde. — Write the less number under the greater,^ so that the deci- 
mal points shall be directly under each other; then subtract as in 



XDIAIPUOATIOV OF DEOnfALfl. 129 

irhole Humbert, and in the remainder place the decimal point, aa 
directed in addition of decimals. 

EXAMPLE. 

From 17*88 take 45756. 

By vulgar Jractioru, 
87-8d» = B7^ = 87 ,m 
46-756 = 46^yy|r = 46^yy^ 



41-624 41.rtftfe = 41-624. 

EXERCISES 88. 

1. From 9*8855 take 1*885. 

2. „ 14-215 take 025. 

8. „ 15-3875 take 2*6475. 

4. „ 6-9945 cwt. take 2-12625 cwt. 

5. „ 8*875 + 4-4845 + 17*05 take 8*8395. 

6. „ £64 2t. 6-96871d. take £60 17s. 4-0985d. 

7. „ £58 8 9 75 take £51 19 9-6225. 

S. „ 8-05 + 9-885 + 54375 take 8-875 + 2 1635. 

9. „ 18-375 + 16*4875 + 82*825 Uke 18-56735. 

10. ^ 17-457 + 18-6 -f. 19-4375 take 6-86735. 

11. „ 8-875 + 6-4875 + 2005 take 8-5 + 2-05 + 1005. 

12. n £64 2t. 6-96371d. take £60 178. 4'0935d. 



HULTIPUGATIOII OF DECIMALS. 

97. 

JSi(2e.'^-Hnltiply as in whole nnmbers, and from the right of the 
prodact point off as many decimals as there are decimal places in 
the factors ; if there are fewer figures in the product than there are 
dftrimalw in the factors, supply the defect by prefixing ciphers. 

EXAMPLES. 

(1.) Moltiply 7*48 by 2-5. Proof by vulgar Jractiotu. 

7-48 = 7^1/}, = IM 
2-5 =: 2^ =: U 

And }j« X f^ = V^ffiy* = 18-676. 

8715 
1486 



18*575 Am. 



* In subtracting 6, cipher or is supposed to be above it, as *38a For affix- 
ing a dplier or dphefffwffl not slter fhe value of the decimal, as fi^ == "M^ = 
-^j^ that is -88 = •880 = ^00. 

6* 
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(2.) What la the prodact of "94 X *5 X *12? 

•94 
•6 

•470 
•12 

•05640 Ant. 
Note. — To secure the number of decimals required by the roli 
(0) is here prefixed. 

Proof by vulffor fracHons, 
^ X A X Ty^ = T«jfo = -05640, 

BXRRCISB8 29. 

1. Find the products of 118*25 X 9^12& 

2. „ „ •040625 X 24, 

3. „ „ 7*9875 X 24. 

4. „ „ 1-08125 X 24. 

5. „ „ 163 4375 X 223-5. 

6. „ „ ^1035 X •198. 

7. „ „ 89.964285 X 112. 

8. „ „ 17 625 X -0023. 

9. „ „ ^123 X -0203 X -02. 

10. „ „ 84' 125 X 15-5 X '6. 

11. „ „ '2 X ^2 X -2 X -2 X -2 

12. „ „ •Oo X 05 X 05 X -05. 

13. „ „ ^003 X 1728. 

14. „ „ •12«. 

15. „ „ 6-879*. 

16. „ „ •12». 

17. „ „ 27^045 X 18 325 X 305' 

18. „ „ 104*. 

19. „ „ •IS'. 

20. „ „ 21-5 X 21 35 X 21-6. 

21. „ „ 18 3225 X 2 8375. 

22. „ „ 250765 X 43-625. 

23. „ „ 122523-779 X 3-76. 

24. „ „ 1345-4 X 14-19. 

25. „ „ 16-325 X 37-65 X 28. 

26. „ „ 4-38 X 32-75 X 112. 

27. Bought 13-625 cwt. of coffee at £ 065625 the lb.; find the coi 

28. Multiply (19 cwt 2 qr. 22-792 lb.) by 37-675. 

29. „ (19 cwt, 2 qr. 26^346 lb.) by 31-875i 
80. „ 2210-346 by 277*875 and by 81-875. 
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31. Find fheprodactB of 475*45 X 12*74 X 3485. 
82. n n 9*12075X84 875X245 675. 

33. „ n 6-485 X 5*75 X 1-646. 

34. „ ^ 18*3225 X 112 X 6*25. 

35. Bought 174-9375 yards of silk at £-28125 the yard; required 

the cost. 

36. Multiply (8-86 + 3.6876 + 8-9017) by 4*26. 

37. „ (8-876 cwt + 2*1685 cwt — 6875 cwt.) by 9 5. 

38. „ £8 138. 6d. by 51-9448. 

39. How much Is 1*5 times (-85 of 2*25). 

40. Multiply 3s. 7^ by 9914-94. 

41. „ (37*875 H- 7-2786 + 6-8125 + 47-32 + 82-625 + 
27*59375) cwt by 2 0625. 

42. Fmd the price of 7 hogsheads 29*75 gallons of gin, at £-440625 

per gallon. 

43. Multiply (18*876 + 16-4875 + 82 825 — 18 66735) by 26-25. 

44. Bought 887*35 cwt. of pork at *7398. per lb. ; what did the 

whole CQst? 

45. What is the price of 3-6986 cwt. of coffee, at 1 6875s. per lb? 

46. Sold 23*4376 cwt of sugar at £ 0203125 per lb. ; what was the 

entire selling price? 

47. (8-46 + 7-045 + 6-0045) X 3*5. 

48. What is the weight of 9*75 loads of lime, each weighing 13 cwt. 

1 qr. 19-25 lb. ? 

49. What is the amount of (4.0625 + 45*625 +4 6 + 1*1876 + 

6-4875 + 5-76) X 81*5 X 8? 

50. What is the value of (8*20076 + 270068 + 7238*5 + 12-75 + 

•64344) X 6-876 X 63-76? 

51. (478*63 + 89-006 + 00125 + 6437*25) X 10*5 X 46 5. 

62. What is the price of (30 3766 + 6-4285714 + 23-705 + 
20-607142857 + 14-8126 + 7*235) sacks of flour, at £2 93125 
per sack? 

Contracted Multiplica^on. 

98. To contract the cperaUon of muUiplication^ so as to retain only 
as maruf decimals in iheprodudf as may be thought necessary. 

Ride, — ^Place the unit's figure of the multiplier under that figure 
of the multiplicand having the same decimal position as that in- 
tended for the product, (annexing ciphers if the decimals are too few). 
Then write all the other figures of the multiplier so that the entire 
row may be reversed. 

Then in multiplying by this inverted multiplier, reject all tite 
figures of the multiplicand which lie to the right of the multiplyin 



^ 
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figure, carrying from tbese r^ected figures what would bave been 
carried had tbey been retained, and set down the prodocts so that 
their right-hand figures may be. in the same verticai line. To com- 
pensate for the rgected figures of the multiplicand, 1 is carried fof 
any number rejected between 5 and 14, 2 for any between 15 and 2i, 
8 for any between 25 and 84, &c ; the sum will be an approximate 
product to the true product. 

SXAMPI.V. 

Multiply 13-57498, by 92*41085 so as to retain 4 plaees of decimals. 
Coniracted method. Common wtethod, 

ld'57493 18-57498 

5301429 92-41085 



12217437 


67874G5 


271499 


4072479 


54299 


13574930 


1357 


54299720 


41 


27149860 


7 


122174370 



1254-4640 12544640325255 

53. Multiply 46*163112 by 46168112, retainmg 4 decimal places hi 

the product. 

54. Multiply 2131*0380 by 46163112, retainbg 4 decimal places in 

the product. 

DinSXOH OF DECIMAI& 

99. 

Rule — ^Expunge the decimal point of the divisor, and remove that 
of the dividend as many places to the right as there are decimal 
places in the divisor, using ciphers if necessary.* Then proceed as 
in common division, recording one decimal place in the quotient for 
every decimal place in the changed dividend which is used. 

EXAMPLES. 

Divide 18*675 by 2*5. Proof hy vulgar fracUoru. 

25 ) 185-75 ( 7 43. Ant. 18-575 -r- 2-5 = IS^i^ -J- 2* = 

175 Vi^-^«=W^X« = 

107 
100 

75 
75 



•* The signification of this rule simply requires that the dividend and divisor 
should be multiplied by such a power of 10, as will render the latter a vthoia 

number. 
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2. Divide 4475*99992 by 89*964285. 

89964285 ) 4475999920 ( 112 Ans. 
89964285 



47957142 
89964285 



79928570 
79928670 

Remark. — Since the divisor hae 6 and the dividend bat 5 decimals, 
a cipher is annexed to the latter. 

8. Divide 18*48 by '768. 
768 ) 18480 ( 23*99789588. 768 ) 8040 ( 895833 
1536 2804 



3070 7360 

2804 6912 



7660 4480 

6912 8840 



7480 6400 

6912 6144 



5680 2560 

5876 2304 

804 2560 

2304 



256 
4. Divide 3*2572 by •958 

958 ) 8257*2 (3 4 

2874 



8832 
8832 



BZERGI8B8 30. 

1. Find the quotient of 2495222*8125 -r- 5*875 X 68*7& 

2. „ 764-7694 — -7854. 
8. - 14666*6875 -r- 9*76. 
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4. Dhride 1480*9 by 40. 
6. „ 487-619 by 84*85. 

6. „ 208065-9&855 by 475-45. 

7. „ 169298-816 by 8-25. 

8. „ 77025 44630859875 by 245*675. 

9. „ 1211463*61875 by 818*52578125. 

10. „ 1639 57886 by 1*6886. 

11. ,, 60*86705625 by 6 485 X 5*75. 

12. „ 12825 75 by 6*25 X 112. 
18. „ 2052*12 X 6-25 by 112. 

14. „ 7885*4510640625 by 99 4165625. 

15. „ £49 48. 2 8125d. by 174*9875. 

16. „ £117 78. 11 3186(1 by 51*9448. 

17. „ 742 cwt 1 qr. 8*8886 lb. by 87*675. 

18. „ £1797 18. 7*89d. by 9914*94. 

19.* „ 629 cwt qr. 6746875 lb. by 81-875. 

20. „ £328 198. 4*37625d. by 159*49975. 

21. If 1365-2712875 yards cost £2568 15 158548625s., wbat cost 

1 yard? 

22. If £1*6836 purchase 1 cwt of sugar, how many cwt can be 

bought for £1639 lis. 5*7264d.? 

23. If 18 cwt 8 qrs. 24*5 lb. of beef cost £82 Os. 2*84375d., what 

is it a cwt. ? 

24. If 37 acres 2 roods 37jf perches of land be rented for £148 lis. 

6'984375d., what is it an acre? 

25. If 85 acres 2 roods 37 perches of land be rented for £316 28. 

8-15625d., what is it an acre? 

26. How many barrels of flour, at £1*6875 per barrel, can be 

bought for £151 12s. 5-25d. ? 

27. What must be the weight of a nugget of gold, sold at £3*8625 

per ounce, which brought £447 Is. 8*2 5d. ? 

28. How many gallons of brandy, at £1*08125, can be had for 

£116 14s. 8^.? 

29. How many cwt of iron at 18*6258. per cwt, can be had for 

£76 28. 0-140626d.? 
80. How many bushels of wheat at 9*125s. per bushel can be had for 
£26 168. 8-4376d. ? 

31. What quantity of land can be had for £167 8s. 4^*25 farthings, 

at £16-875 per acre ? 

32. How many cwt of lead, at 15'876s., per cwt. can be bought for 

£16 18s. 9d. 0-75 f.? 
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33. What qnftntity of gold dust, at £1*65 per onnee, can be bought 

for£207 2s.8*85d.? 

34. Divide 650729-56 by 866. 

35. „ 926*896626 „ 238. 

36. How many yards of doth, at 16s. Sd. per yard, can I have for 

£988 88.'l0'95d. ? 

37. How many bushels of wheat, at 7*78. per bushel, can be had for 

£92 5s. 7126d. 

38. Divide 10943-6 by 87. 

39. If 39-4376 barrels of floor cost £56 8s. 10}-126f. what is it a 

barrel? 

40. How many times does £128 Os. ll}*626f. contain 406f. ? 

41. Divide 1814671-165 by 866. 

42. If (1315 + 18*2 + 68-6) tons of coal cost £75 16s. 2-626d., 

what is it a ton? 

43. Divide 801470*3 by 8-4. 



Contracted Divisioh.* 

100. Contracted division is a method of finding the quotient to as 
many figures, as the divisor deprived each time of the right hand 
figure will admit. 

Mule. — Find the first figure of the quotient as in the nncontracted 
method, and thence the remainder. Divide this remainder as a new 
dividend, by the divisor, with its right hand figure cut off for the 
next quotient figure. Divide this second remainder by the divisor 
(with two figures cut ofif).for the next quotient figure, and so on till 
all the figures of the divisor are exhausted. 

In multiplving the quotient figure by the curtailed divisor ob- 
serve to carry what should be carried from the figure cut off in each 
step. The number of figures in the quotient is equal to the number 
in the divisor, consequently the number of figures in the quotient 
may be increased or diminished, by increasing or diminishing those 
of the divisor. At a single glance it can be seen how many places 
of whole numbers the quotient ought to contain. 

EXAMPLE 1. 

Divide 766-146 by 36-451676. 

* Contracted division is invaluable in abridging the decimal process in ex- 
tracting the cube root by the plan derived from Homer's method of solving 
numerical equations. 
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Coi^brwsted Bfethod. 
8,6-,4,5,l,6,7,5 ) 766 14600 ( 21-828898 
70903860 



4711160 
8646168 

1166982 
1063660 

102432 
70903 



31629 
28361 

8168 
2836 

832 
819 

13 

11 



2 

Common Method, 
86461676 ) 766146000 ( 21-828898 
709-08360 



47111600 
<.86461676 

116698260 
106366026 

102432260 
70908360 

326289000 
283613400 

316766000 
283613400 



331426000 
S19065076 

123609260 
106366026 

17264226 
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44. Divide 85*51788 by 5*569906, having six fifmres in the quotient 

6*^6,9,9,0,6 ) 85*51788 ( 6-37675 
8841944 



209844 
167097 

42747 
88989 

8758 
8341 

417 
889 

28 
28 

45. Divide 19*895 by 6-8926, having four figures in the quotient 

46. Divide 87*076326 by 9*365407, so as to have eight figures in 

the quotient 

PBOPOSnOV AMD MnOBLLAEBOUS EZBBCISBS IE DECIMALS. 

EXAMPLE. 

iind the cost price of 102*5464 cwt of coffee, when 9 -46 lb. cost 
18s. 7id. 

lb. cwt 8. d. 

As 9*46 : 102-6464 : : 18 7*5 : a; = £827 1 10*08 
112 12 



11485*1968 168*5 

168*5 
12 



946 ) 187782967-68 ( 19850208 
946 



2,0 ) 1654,1 10-08 
9318 



8514 £827 1 10*08 Ans. 

8042 
7568 

4749 
4780 

1967 
1892 

7568 
7568 



[. What w^t of tobacco eta U bought for £230 2s. 7'2i].. if 

8'Slb. coat 131. 2-id.l 
i. Hdw mBnv acres of land cui be bad for £155 10a. 6-0D375d., 



. What 



I of 9 lb. I 



hda. 29-76 eala. oF Cape ifine, at X-440£2S Ibl 
rbatia the cost? 

1 bs bought for £106 12b. 9'75i1, al 

- 6'895 + -1875 — 

It £-0476 + -STSk. 



5. Bonght 7 1 

gaUoni- 
S. How manj 

£040625 thalb.? 
7. What is tha result of (4'B: 

2-6475) X 8*36 X 112 X S-26? 
J. If '875 + ■0625 + -04873 lb. of ooffee « 

vbat Is lbs cost of 1-076 ton? 
i. If (1-785 + 8-87 + 2-8953 + -7862 — 1-385) lb. of tea eort 

(7-B5 + 2-S65 + -0376 + 4-4635 — ■026>., what »ai 

(4-626 + 8-4376 + a-875 + 1-07S) cwt. como to ? 
I. Bongbt 43-626 bhds. of sugar, each weighing (14-378 + 10-G3SS 

+ -0e32>cwt. at £1 12s. Sd. the ctrt,, i 

tbe lb. ; what ia the gain ? 
1. Bought 68-27 cwt. of pork at £2-87 the owt ; 8-65 cwt, at £■ 

7-32a, IboEwt.! 23cwt. 8-375qr. at 

2 qra. 18-876 lb. at £1139. lid. the cwt; what ii tfaeaveiagg 

piicB of 1 cwt. ? 
i. Bought 33-75 pieces of doth, each measuring (3-875 + 4-4811 

+ 17-06 + 8-8395) yatdii, at 3-635 eu'noas for (2-236 -I 

8-63 + 5-147B6 — 8-06)FMnehel!ai what ia tho coit? 
i. What ia tbe amoniit of (8-176 + B-1875 + l'B32 + 2-12621! 

X 34-375 X S46-676? 
I. What is the prlca of 973-86 cwL of lead, at Bg, Gd. + 13a. 94 

+ -8768. + lOs. 6d. 4- -SSld. the cwt,? 
!. Find the rent of 837 a. 3r. 87 p. of land, It £2 16a. 7d. per acr 
t. What qnantity of poch, at ^i. the lb., can I buj' foi XI 

8s. D'75d.; 
', What cast -209125 qnarters, + -73635 bnsheU of barl^, i 

£1-865 + -476s. the qnarter? 
!. Bought 97-375 qnarlors, 12-895 bnaheig, 78-76 pecha of whM 

at £3-555 + 2-6859. per quarter; what ia the cost? 
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19. What is the oort of 9*5 tunas (8-875 + 2*1686 — '6875) cwt. 

of tea, if (8-06-h •885+5-4876) lb. cost 8*6 times £1-26+8^8. ? 

20. Sold Ucwt 8qrs. 71b. + 7*285 cwt + 20Hcwt. + 80-3765 

cwt + 6 cwt 1 qr. 20 lb. + 28-705 cwt, at £1 13s. 7^. 
per cwt ; what is the selliog price ? 

21. Pnrdiased 25-25 pieces of cloth, each containing (18-875 4- 

16*4875 + 82*825 — 18*56735} yards, at 87*68s. for 7-635 
yazds; what is the cost? 

22. Bought 89*876 cwt of pork, at £2 16s. 7|d. per cwt ; and 

68*485 ewt at 7*875d. per lb. ; what must 1 lb. be sold for so 
as to gain 18 gnineas on the whole? 

23. Bonght 5*75 hhds. of sugar, each weighing 6*485 cwt, at 

£1*645 per owt, and sold 8*4875 cwt at Sj^d. the lb., and 
the remainder at £1*4875 the cwt ; what is the gain ? 

24. How many yards of doth at £-6825 per yard, can be bought for 

£249 lis. 7^ + *45f.? 

25. If 1591b. 9-25 ounces of tea cost £82 17s. 10^. + *75f., what 

is it a lb.? 

26. Bonght 8 hhds. of tobacco, each 4 cwt 2 qr. 7*4 lb. at 16s.. 4^d. 

for 8-4 lb. ; what was paid for the whole? 

27. Hired a servant man on the 14th of May 1859, at £48 88. 2-41 6d. 

per annum, and he left on the 18th of October following ; 
what wages ought he to receive ? 

28. find the price of 17 cwt 2 qr. 24^ lb. of tea at £358 18s. 9d. 

per ton. 

29. If 14*85 oz. •+ 24*75 of gold be bought for £2 13s. 7|d., what 

is the price of 178*5425 oz. X 2*25 -r- 8*75.? 

80. What is the cost of (80*4682 + 48-488 + 9*65) yards -^ -12, 

if '68 of 8*6 yards cost *06 of £18*375 ? 

81. Bought 80*3765 cwt + 6 cwt Iqr. 14 lb. + 23*705 cwt. + 

20)^ cwt 4- 14 cwt. 8 qrs. 7 lb. + 7*236 cwt. at £2 18-625s. 

per cwt. ; what was the cost? 
32. What is the income tax at 5d. in the pound, on an income of 

£3887*448617288726584 ? 
38. Bought 8 pieces of doth for £68 16s. 7*08125d., which was at 

68. 9 Jd. the yard ; how many yards were there in each piece ? 

34. How many quarters of wheat at £2 16s. per quarter can be 

bought for £62 Os. 7*86d. ? 

35. What is the cost of 9 lb. 8oz. 7*8824 dwt of silver at 7*88. for 

l^oz., and 101b. 6oz. 10*76 dwt at 8-268. per ounce? 

36. What is the price of 5*376 pieces of silver plate, each wdghing 

7282 ounces, at 5s. 8}d. per ounce? 



140 

37. What income tax mnat be paid on the rent of 89^ a. 8r. 87}p., 

▼alned at £6 178. 10^ per acre, at 16d. in the £? 

38. What is the price of 10*5 packages of tea, each weighing (478'6S 

+ 89005 -h •00126 + 5437*25} lb&, at 18s. 6}d. for e?ciy 
3-5 lb.? 
89. How many pieces of doth, each 7282 yards, can be had Iv' 
£15514 Is. 5*625d., if 1 yard be bought for 68. 3-75d.? , 

40. How many cwt of tobacco, at 13s. 2'4d. for 8*8 lb., can be bcMslfcl 

for£230 28.7'2d.? 

41. Sold (47388 + 81-4682 + 975) yards -^ '04, at ^5 of Si 

yards for '088 of £3*625 ; what is the selling price? 

G- V* *!. • / l•^^ . 2 75^ 6-886 . 375 

Smipbfy the expression (:^) + -jj-X £077 "^T 

IS on 

.025 = ^^ ) 
2 75 ^^ f 

5^3^_ ^2-2 som. 

1077 — — 

311 product. 

3«75 = 414*6 An8» 

— = -75 



PRACTICE. 

101. pBAcncB is the name given to certain operations, for findingi 
by means of aliquot partsj the price of any number of articles or 
part of an article, when the price of one is given. 

Note, — ^A less number is an tdtquot part of a greater of the ssme 
denomination when the less measures the greater exactly; as 3 is 
an aliquot part of 12 ; 5s. is an aliquot part of 20s. or £1. 

102. The process of operation, — Find the price of the number of 
articles given at a unit of money, say £1, Is., or Id. ; multiply that 
price by the number of units of the chosen denomination con- 
tained in the given price, and take aliquot parts for the next lower 
denominations, if any. 

EXAMPLE.* 

Find the price of 67 cwt. of pork, at £2 16s. 6d. per cwt 

* It is evident that the price of 67 cwt at £2 168. 6cL the cwt, is the same ai 
67 cwt at £2 per cwt, then at IDs., then at 58., then at la., and then at 6d. per 
cwt —all added. This process is only another way of performing compound mnl- 
tiplication. 



* 

1 
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TABLE OF AUQUOT PARTC. 


} 

1 
i 


Of a Pound. 


OfaShilUng Of a Cwt 


Of a lb. Troy. 


L 

i 

r 


10a. = ^ 
to =} 
to =i 

to4d.= i 

tB.6d.= i 

l8.8d.= Vi 


w. =^ 

6d. _:^ 
4d. =^ 
Sd. =^ 
Of aGninea. 
108.6d = ^ 
78. =.i 


6d. = ^ 
4d. =i 
8d. s i 
2d. = i 

ljd. = i 
Of a Penny. 


2qr. = i 

Iqr. = i 

16 lb. = ^ 

141b. = i 

Of aqr. 

71b. = J 

41b. = 1 

8ilb.= i 


6ox. = J 

4oz. = i 

8o». = } 

Of an Ounce. 

10 dwt = ^ 

4 dwt = i 

5 dwt = 1 
2dwt = T^ 




67 cwt at £1 1 
percwt. j 


:£67 

2 = the nnita of Xa in the price. 


108. = ^ of £1 


184 = price of 67 cwt at £2 per cwt 
88 10 „ „ at 10 „ 


58L = ^ of 108. 


16 16 „ n at 5 „ 


l& = iof 58. 


8 7 „ „ at 1 „ 




6d. = ^of 


la. 


1 18 6 „ ^ at 6 „ 



£189 6 6 £2 16 6 

Otherwiiet 
€7 ewt at la. per cwt = 678. 

66 = the nnita of shillings in the price. 

402 
836 



6d.iaiof la. 



8752 = price of 67 cwt at 568. Od. 
83 6 .. » at 6d. 

56s. 6d. 



•I 



2,0 ) 378,6 6 



£189 6 6 

Othertoise^ 
67 ewt. at Id. per cwt = 67d. 

678 = the units of pence in the price. 



636 
469 

402 



12 ) 45426 = what 67 cwt would cost at 678d. 

per cwt 

2,0 ) 378»5 6 



£189 6 6 
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■XAMFIX (2.) 

Find the price of 873 cwt of cheese, at £1 68. 8d. per ewi 
873 cwL at £1 per cwt = £878 

1 == the unit of £ in the price. 

873 =: price of 873 cwt at £1 
68.8cL=iof£l - 291 „ „ at 6 8 

£1164 £16 8 

OtkerwiMt 
873 cwt at Is. per cwt = 8738. 

26 = the unite of shillings in the 
— price. 

5238 
1746 



22698 = price of 873 cwt at 26s. Oi 
6cL = J of Is. - - 436 8 „ „ at 6 

2d. = i of 6d. - - 145 6 „ „ at 2 

2,0 ) 2328,0 26 8 

£1164 

Othenoise, 
873 cwt. at Id. per cwt = 873d. 

820 = the units of pence in the price. 



17460 
26190 



12 ) 279360, price of 873 cwt, at 320d. per cwt 
2,0 ) 2328,0 



£1164 



KXAMPLV (3.) 

Bought 467 yards of cloth at 68. 3|d. per yard, what is the cost? 

67 yards at 

£1 per yard =: £467 

6s. = J of £1 - 116 16 0= price of 467 yards at 6s. Oi 

Is. = ^ of 6s. - 23 7 „ „ at 1 

3d. = i of Is. - 5 16 9 „ „ at 8 

3d. = i of 3d. - 1 9 2 J ^ „ at 0} 

£147 7 Hi at 6 3} 
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Othemriie, 
>7 yards at 1b. per yard = 4678. 

6 = the Ttnits of shiUiogs in the 
— price. 

2802 = price of 467 yards at 6s. Od. 
L = ^ of la. « - 116 9 ,, „ at 3 

L = ^of3d« - - 29 2J „ „ at 0} 



2,0 ) 294.7 Hi = - - at 6 3j 



£147 7 Hi 

Otherwise, 
VI yards at Id. per yard = 467 d. 

75 = the units of pence In the price. 

2335 
3269 



36025 = price of 467 yards at 75d. 
^. is i of Id. 233i • „ ,» at ^. 

id.i8iofid. 116} „ „ at ^d. 



12 ) 35375i at 75|d. 



2,0 ) 294,7 Hi 



£147 7 Hi 

Otherwise, 
17 yards, at 1 farthing per yard = 467 farthings. 

303 := the units of farthings in 

the price. 

1401 
14010 



4 ) 141501 = the cost of 467 yards 

at 303 farthings the yd. 

12 ) 36375i 



2,0 ) 294,7 Hi 
£147 7 Hi 
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(4.) 

Bought 7805 yards of tape, at ^ per yard. 

7806 yards at j^ per yard = 7805 halfpence. 

1 = the unit of halfj^oe in the 
■ price.^ 

2 ) 7805 = the cost of 7805 yards, at 

^ per yard. 

12 ) 3902^ 



2,0 ) 82,5 2} 



£16 5 2^ 



Othenriiep 
7805 yards, at Id. per yard = 7805d. 



id. = ^ of Id. 8902^ the price of 7805 yiLrds, at 

Jd. per yard. 

2,0 ) 82,5 2^ 



£16 5 2^ 



Otherwite, 
7805 yards, at Is. per yard = 7805 shOUngs. 

|d. = ^ of Is. 32,5 2} = the price of 7805 yards, 

at Jd. per yard. 

£16 5 2^ 

EXAMPLE (5.) 

Fmd the price of 6903 lb. of oaten-meal, at }d. per lb. 

6903 lb., at 1 farthing per lb. = 6903 farthings. 

8 = the units of farthhigs ia 

the price. 

4 } 20709 = the price of 69031b., it 

Jd. per lb. 

12 ) 5177J 



2,0 ) 43,1 6i 
£21 U 6i 
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Otherwise, 
}03 lb. at Id. per lb. == 6903d. 

^d. = } of Id. - 8451^ = price of 6903 lb , at O^d. 
id. = J of Jd. - 1725J „ „ . at O^d. 



12 ) 5177i at OJ 



2,0 ) 43,1 SJ 



£21 11 6i 

Otherwise^ 
)03 lb. at Is. per lb. = 6903b. 



1. is iV of Is. - - 43,1 hi the cost of 6903 lb. at $d. per lb. 



£21 11 6^ 









EZRR0I8ES 82. 






1. 


Find the 


price 


of 632 yards at 48. per 


2. 


It 


II 


897 


II 


6s. 


II 


3. 


»i 


II 


1603 


II 


28. 


II 


4. 


1* 


II 


873 


II 


ds. 


II 


5. 


»i 


II 


1746 


II 


68. 


II 


6. 


II 


II 


428 


II 


6s. 8d. 


II 


7. 


II 


II 


739 


II 


38. 4d. 


II 


8. 


II 


II 


664 


II 


98. 


II 


9. 


II 


II 


763 


i» 


lOs. 


11 


10. 


II 


II 


886 


w 


28. 6d. 


i» 


11. 


»i 


II 


689 


II 


l8. 8d. 


II 


12. 


II 


II 


856 


i> 


Is. 4d. 


II 


13. 


II 


w 


489 


II 


Is. 3d. 


II 


14. 


11 


II 


1357 


II 


6d. 


II 


16. 


II 


II 


676 


II 


4d. 


It 


16. 


II 


II 


876 


II 


8d. 


II 


17. 


II 


11 


946 


II 


2d. 


ti 


18. 


II 


II 


836 


w 


Id. 


It 


19. 


i» 


II 


478 


II 


Sd. 


It 


20. 


»» 


II 


1683 


II 


Jd. 


tt 


21. 


II 


II 


987 


II 


id. 


It 


22. 


II 


H 


836 


II 


IJd. 


It 
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23. 


Find the 


price 


of 673 


yards 


at ]|d.pery 


24. 


»» 


»» 


685 


T» 


IJd. 


It 


25. 


»» 


»i 


885 


TT 


2fL 


n 


26. 


n 


n 


676 


l» 


2|d. 


fi 


27. 


»t 


11 


836 


IT 


2jd. 


»• 


28. 


)i 


n 


459 


Tt 


28. 4d. 


». 


29. 


tr 


1* 


653 


11 


ls.5d. 


TT 


3a. 


t» 


n 


835 


»T 


Is. IR 


TT 


31. 


»» 


It 


673 


IT 


la. lid. 


>• 


32. 


i» 


IT 


954 


TT 


l8.l|d. 


T» 


33. 


»r 


ft 


555 


n 


l8.2id. 


TT 


34. 


fi 


11 


693 


T« 


iB. 2}d. 


TT 


35. 


11 


T» 


876 


T» 


28.6|d. 


19 


36. 


II 


IT 


638 


»T 


2s. 10^ 


TT 


37. 


w 


TT 


876 


»l 


Ullfd. 


f» 


38. 


IT 


TT 


869 


n 


58.10d. 


»T 


39. 


11 


II 


437 


n 


48. 6}d. 


»T 


40. 


n 


TI 


685 


It 


128.60. 


»T 


41. 


ti 


Tt 


986 


ti 


188. 4d. 


»» 


42. 


It 


TT 


865 


TT 


178. 6d. 


TT 


43. 


*i 


Tt 


639 


Tt 


188. 4d. 


IT 


44. 


n 


n 


183 


T» 


188. 9d. 


>• 


45. 


r» 


T» 


1142 


tt 


£1 lis. 8d. 


»» 


46. 


n 


»T 


1653 


TT 


£1128.6d. 


»1 


47. 


11 


Tt 


473 


It 


£2 88. 8d. 


TT 


48. 


11 


It 


319 


T» 


£2 178. 4d. 


»t 


49. 


n 


IT 


2345 


TT 


£2 68. 8d. 


»f 


50. 


11 


*T 


686 


T» 


£2 58. 6d. 


T» 


61. 


11 


t» 


943 


T« 


£2 138. 4d. 


tt 


62. 


11 


tt 


653 


It 


£3 78. 6d. 


TT 


53. 


11 


»» 


866 


T» 


£4 68. 6d. 


T» 


54. 


If 


»T 


668 


•t 


£6 28. 6d. 


TT 



EXAMPLE. 

Find the price of 84 J lb. of tea at 38. lOd. per lb. 
3s. lOd. 38. lOd. 

12 3 



2 


6 




7 


— 




16 


2 
2 



lOj 


cost of 84 lb. 
cost of J lb. 



4)11 6 
2 lOj. 



£16 4 10 J = cost of 84 J lb. 
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Otherwise, 
84} lb. at £1 per lb. = £84 158. 



3s. 4cL = i of £1 14 2 6 = price of 84| lb. at 3s. 4cl. 
5d. =r i of 88. 4d. 1 15 8}„ „ ,, at Os. 5d. 
Id. = ^ of 5d. 7 J „ „ „ at Os. Id. 



£16 4 10^ at 3s. lOd. 

Otherwise^ 
84} lb. at Is. per lb = 848. 9d. 

3 = the units of shillings in the price. 



254 8 = price of 84} lb. at 8s. Od. 
6d. =r } of Is. - 42 4 J ,, „ „ at Os. 6d. 
4d. = ^ of Is. - 28 3 „ „ „ at Os. 4d. 



^ 20 ) 32,4 10^ at 3s. lOd. 

£16 4 10^ 

Othenme, 
84} lb. at Id. per lb. = 84}d. 

46 ^ the units of pence in the price. 



8 


504 


46 


836 


— 


34} 



4)138 



— 12 ) 3898} = the cost of 84J lb. at 46d. per lb. 

34} 

2,0 ) 324 10} 



£16 4 10^ 

Otherwiaef 
38.10d. 
17 



3 5 2 = cost of 17 lb. 
5 



£16 5 10 = the cost of 85 lb. 
i lb. cost 11} - - OJ lb. 

£16 4 10} thecOi>tof84}lb. 
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XXKBi:iBES. 

Find the price of 8671" cwt. at £1 8 4 per cwt. 



»» »» 
»r »t 

n t9 
»» »f 


185f „ 2 12 6 „ 
87|f „ 2 19 4 « 
86« „ 14 18 8 „ 
67^ „ 2 16 6 „ 

S27U « 8 17 lOi „ 
75« „ 2 16 m n 




SXAMPLB. 


Find the price of 215cwt Sqr. 211b. of soap, at £2 78. lOd. per ci 

£2 7 10 X 5 




10 




23 18 4 —cost of 10 cwt. 
7 




167 8 4 = cost of 70 cwt. 
8 



502 5 0= cost of 210 cwt 
11 19 2 = cost of 5 cwt. 



514 4 2 = cost of 215 cwt* 
2qr. = }oflcwt 1 8 11 =costof2qr. 
1 qr. = j^ of 2 qr. 11 11 j^ = cost of 1 qr. 

141b. = ioflqr. 5 11} = cost of 14 lb. 
7 lb. = J of 141b. 214 = cost of 7 lb. 

£516 9 0| = cost of 215 cwt 3 qr. 21 lb. 

Otherwitef 
♦X2 7 10 
6 



14 7 ^ cost of 6 cwt 
6 



86 2 = cost of 36 cwt 
6 



516 12 = cost of 216 cwt. 
71b. = TJ5 0f 1121b. 2 11^ = cost of 7 lb. 



£516 9 O^ = costof 215cwt 3qr. 2in). 

« 2\% cwt. 3 qr. 21 lb. want but 7 lb. of being 216 cwt.— If the price of SlScn 
be found, and from it be taken the price of 7 lb., the price of 815 cwt Sqr. SI 1 
is obtained. 
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Otherwise, 

* 215cwt. 8qr. 211b., at 

£lpercwt. = £215 18 9 

2 ^ the units of pounds in the price. 

What 2l5cwt. 8 qr, 21 lb. 

16 
481 17 6 *-v- - 

68. = J of £1 68 19 8J = t\ - 

28. 6d. = J of 68. 26 19 10^ =■' A - 

8d. =r^of28.6d. 2 18 ll^f = if - 

ld. = iof8d. 17 lliJ = 4f . 



oould come to, 
at £2 ^ 


at 





5 





at 





2 


6 


at 








3 


at 








1 



£516 9 0^ =f| = 2^- at 2 7 10 

Othettoise, 
t 216 cwt 8 qr. 21 lb., at 
18. per cwt. = 2158. 11^. 

47 = the units of shillings in the price. 



10149 Oj = priceof215cwt. 8qr 211b.at478. Od. 
6d. = ^ofl8. 107 llf „ „ „ „ „ atOs. Gd. 
4d. =^ofl8. 71 llj ., „ „ „ „ atOs. 40. 



2,0)1032,9 0^ „ ,, „ „ „ at478.10d. 



£516 9 0^ 



EXERCISES 83. 

1. Find the price of 481 cwt 8 qr. 14 lb. at lis. ll^d. per cwt 

2. n f> ^^ cwt 2 qr. 25 lb. at £9 6s. 8d. per cwt 

3. „ n 78 cwt 2 qr. 23 lb. at £18 138. 4d. per cwt 

4. „ „ 87 cwt 2 qr. 24^ lb. at £2 198. 4d. per cwt 

5. „ ,. 12 cwt. 2 qr. .3 lb. at £7 98. 4d. per cwt 

* At ;ei per cwt, the price of 1 qr. is 5e.; of 1 lb. 2^.; of 1 cwt. 1 qr. 1 lb., 

J cwt qr. lb. } 
2i!i 3 21 V 
£1 6s. 7\*^ y 

It wUl be £215 18 9 
t At Is. per ewt, the price of 1 qr. will be 3d. ; of 1 lb. A^*i *>^d the 



(cwt qr. lb. ) 
price of 215cwt Sqr. 211b.,{ 215 8 21 ^ 

< Is. 8cL ^) 



would be 215s. Hid. 



IdO AsirmiEno. 



Find the rent of 8 roods 85 perches of land at £5 ISi. 4d. per acre. 

8 r. 85 p. 
58. IfL 

The rent of 3 roods 85 perches 

at £1 per acre = 19 4^ 

5 =theanitsofpoimd8in]^ioe. 



£4 16 10} =rentof8a.85p.at£5 
lOs. =}of£l . 9 4 « V at 010 
38. 4d. = ^ of 108. - 8 2f „ „ at 8 4 



£5 9 9} at £5 18 4 

Otherwitef 
£5 13 4 



2 r. = } of 1 acre- £2 16 8 rent of 2 roods. 

Ir. =iof2r. - 184 ^1 rood. 

20p. =}oflr. - 14 2 „ 20 perdies. 

lOp. = }of20p. - 7 1 „ 10 

5p. =}oflOp. - 3 6} » 5 



»» 
it 



£5 9 9} 8 35 

Othertnse, 
£5 13 4 rent of 1 acre. 
5 p. = ^ of 1 acre 3 6} n 5 perches. 



£5 9 9} 3 35 perches. 

* Othertnsej hy Proportion, 

acre. r. p. £ s. d. £ s. d. 

As 1 : 3 35 : : 5 13 4 : x = 5 9 2} 

EXAMPLE. 

Find the price of 16 cwt. 3 qrs. 21 lb. of butter at £98 6s. 8d. per 
ton. 



* All practice snms can be solved by proportion ; bnt the converse does not 
hold, becaase all questions resolvable by practice must have the price of 
one given. 





PRACTICE. 






15 




£93 6 8 


= the cost of 




10cwt. = ^of Iton 


46 13 4: 


lOcwt- 


5 cwt. =: 1^ of 10 cwt. 


23 6 8 


♦» 


«i 


5 cwt. 


1 cwt. = -1 of 5 cwt. 


4 13 4 


»i 


i» 


1 cwt 


2 qrs. z= |- of 1 cwt 


2 6 8 


>f 


>i 


2 qrs. 


1 qr. =r |- of 2 qrs. 


18 4 


n 


»» 


Iqr. 


14 lb. = ^ of 1 qr. 


11 8 


»i 


»» 


14 lb. 


71b. =:^ of 14 lb. 


5 10 


n 


i» 


7 lb. 



£79 10 16 3 21 

Otherwise, 
16 cwt 3 qrs 21 lb. 
at £1 per ton =r 168. 11^ 

93 = the units of pounds in the price. 



1575 2\ = price of IGcwt 3 qr. 21 lb. at £93 
68 8d. = ^ of £1 6 7} „ „ „ at G 8 

2,0 ) 158,0 10 „ „ „ £93 6 8 

£79 10 

6. Find the rent of 255 a. r. 32 sq. p. at £1 lis. 0}d. per acre. 

7. Find the price of 5{|- pnacheons of rum, each 82 gals. 3 qts., at 

15s. 3d. per gallon. 

8. Find the rent of 97 a. 3 r. 25 sq. p. at £2 5s. 6d. per acre. 

9. Find the price of 79^ barrels of flour at £1 128. 8d. per barrel. 
10. Find the price of 53 cwt 2 qrs. 25 lb. of tobacco at £5 14s. 4d. 

per cwt 

BXKTtCTSBS 84. 

1. What is the cost of 169 cwt 2qr. 21 lb. of sugar, at £3 58. 4d. 

per cwt. ? 

2. Bought 79 cwt 8 qr. 21 lb. of butter, at £2 ISs. 4d. per cwt, 

what is the cost? 

3. What is the cost of 247 cwt 3qr. 14 lb. of rice, at £1 14s. 2d. 

per cwt? 

4. Rented 188 acres, 8 roodf, 35 perches of land, at £3 ISs. 4d. 

per acre, what is the rent? 

5. Bought 2 qr. 231b. of tea, at £29 178. 4d« per cwt, what is the 

cost? 

6. What is the cost of 18 cwt 2 qr. 141b. of coffee, at £149 68. 8d. 

per ton? 
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7. Bought 3 tons 16 cwt. 2 qr. 23 lb. of sugar, at £74 ISa. 4d. per 

ton, what is the cost? 

8. Gave a £300 note to pay for 17 cwt 2qr. 24^ lb. of tea, it 

£298 13s. 4 d. per ton, what change do I get back? 

9. What is the cost of 1 ton 18 cwt. 2 qr. 1 6 lb. of tea, at £107 68. 8d. 

per ton ? 

10. Find the price of 148 cwt. qr. 7 lb. of iron, at 178. 4d. per cwt 

11. Find the cost of 23 hbds. 19 gals. 2 qts. of gin, at 78. 2d. per gaL 

12. Bought 18 cwt. 3 qr. 10} lb. of tea, at £515 138. 4d. per ton, 

what is the cost? 

13. Find the price of 13 cwt 2 qr. 23 lb. of coffee, at £128 6s. 8d. 

per ton. 

14. Find the price of 47^ bags of coffee, each weighing 1 cwt 2 qr. 

16 lb., at £3 19s. 4d. per cwt. 

15. Gave a £50 note to pay for 13 cwt. 2 qr. 24} lb. of coffee, at 

£54 138. 4d. per ton, what change do I get back? 

16. Find the price of 22^ pieces of cloth, each 7 yards 3 qr. 8 n., 

at 10s. 8d per yard. 

17. What is the cost of 18 cwt 3 qr. 12} lb. of butter, at £5 188. 8d. 

per cwt ? 

18. What is the cost of 10 tons 13 cwt 2 qr. 141b. of sngar, at £16 

6s. 8d per ton. 

19. Bought 46 tons 17 cwt 3 qr. 14 lb. of lead, at £19 Ida. 4d. per 

ton ; what is the cost ? 

20. Find the price of 887 yards 3 qr. 3 nails of doth, at 14s. 8d.per 

yard. 

21. Gave a £50 note to pay for 16 cwt 3 qr. 24} lb. of pork, at £54 

13s. 4d. per ton, what change am I to get back? 

22. Gave a £50 note to pay for 17 cheeses, each weighing 3qr. 251b.. 

at £2 Ids. 8d. per cwt, what change is returned ? 

23. Gave a £300 note to pay for 18 cwt 2 qr. 2 7} lb. of tea, at 

£298 13s. 4d., what change is returned? 

24. Bought 47f chests of tea, each weighing 1 cwt 2 qr. 16 lb., at 

£14 4s. 8d. per cwt. ; find the cost. 

25. Bought 51^ chests of tea, each weighing 12 cwt 3qr. 211b. l3oz., 

at £14 18s. 8d. per cwt. ; find the cost 

26. What is the price of 22^g pieces of cloth, each containing 17 yds. 

3 qr. 3n., at 5s. 4d per yard ? 

27.' Purchased 36-^^ plots of land, each containing 45 ac. 3r. 26 p., at 

£20 3s. 4d. the acre ; what is the cost ? 
28. Find the price of 21^ bags of wheat, each containing 27 quarters 

4 bushels, at £3 10s. per quarter. 
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29. Find tbe coat iit 26^ pieces of doth, each containing 84 yds. 

3 qr. 8 n., at 6s. Sd. per yard ? 

30. Find the price of 17^ hhds. of sugar, each weighing 23 cwt 

2 qr. 13 lb., at £1 17s. 4d. the cwt. 

31. Find the rent of 139 ac dr. 19 p. of land, at £2 7s. lOd. 

the acre. 

32. What is the cost of 449 cwL 3 qr. 25 lb. of rice, at £1 5s. lid 

the cwt ? 

33. Find the price of 324 cwt. 3 qr. 23 lb of tallow, at £2 17s.l0^ 

the cwt. 

34. Find the rent of 179 oc. 3r. 83 p. of land, at £3 178. 7d. 

the acre. 

35. Find the rent of 29 f^ plots of land, each plot containing 29 ac. 

2r. 17 p., at £2 138. 4d. the acre. 

36. What is the price of 79 cwt 3 qrs. 27 J lb. of tallow at £2 17s. 

11^ percwt 

37. What is the expense of excavating 35f | pieces of railway land, 

each 73 cubic yards 19 cubic feet 999 cubic inches, at £16 4s. 
the cubic yard ? 

38. What is the cost of purchasing in Castle Street, Liverpool, 26^ 

pieces of ground, each containing 29 square yards 7 square feet 
89 square inches, at £18 4s. 6d. the square yard ? 
3d. What is the cost of excavating 47-f^ pieces of railway land, 
each piece containing 73 cubic yards 19 cubic feet 999 cubio 
inches, at £2 Os. 6d. the cubic yard ? 

40. Find the rent of 37047780 square inches at £2 19s. 3|d. per acre. 

41. What is the rent of 13} plots of land, each plot containing 

7 acres 8 roods 23} perches at £2 5 florins 7 cents 9 mills 
per acre? 

42. What is the cost of digging 28J plots of railway land, each 

containing 29 cubic yards 23 cubic feet 793 cubic inches, at 
£25 19s. 9d. per cubic yard ? 

43. What is the rent of 37 acres 2 roods 37} perches of land, at 

£3 18s. 9d. per acre? 

44. Fin.d the rent of 85 acres 2 roods 37 perches of land, at £3 13s. 

9d. per acre. 

45. Bought 5|- brewings of ale, each 6 batts 2 barrels 33 gallons 3 

quarts, at £1 lis. 6d. per barrel ; what was the cost? 
4C. Find the price of 6| nuggets of gold, each weighing 4 lb. 9 oz. 

17 dwts. 20 grs., at £3 17s. 10}d. per ounce. 
47. Bought 7f pieces of gold ore, each weighing 5 lb. 10 oz. 12 dwts., 

at £41 12s. 6d. per lb ; what was paid for it? 

7* 



1 
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48. Find the sale of 87-f)- packages of Epsom salts, each weighing 

5 lb. 7 oz. 5 dr. 2 sc 17 gis. at Is. l|d. per lb. , 

49. Find the price of 2&]-| packages of soda, each weighing 3 lb. 5oz. 

7 dr. 2 sc. 17 gr., at Is. 4^ per lb. 

50. What is the cost of 87 cwt. 2 qrs. 8|4 lb. of beef at £2 16s. 6d. 

per cwt ? 
61. Find the total cost of 6973 lb. of cotton at ^d. per lb., and 
4576 lb. at 7f d. per lb. 

52. Find the cost of 18|f loads of wheat, each 15 qrs. Sbnshels 

2 pecks, at £2 18s. 6d. per quarter. 

53. find the cost of 8} packages of chlorate of potassa, each 

weighing 9 lb. 4 oz. 8 dr. 2 sc 12 grs., at 8s. 4d. per lb. 

54. Find the price of 449 cwt 8 qrs. 25 lb. of cheese at £1 58. lid. 

per cwt. 

55. Find the jirice of 4^ parcels of nitrate of potassa, or salt petre, 

each weighing 851b. 7oz. 5 dr. 2sc 18gr8., at is. dd. 
per lb. 

56. What is the purchase money of 48-j^ pieces of land, each con- 

taining 87 square yards 7 square feet 96 square inches, at 
£1 78. per square yard ? 

57. What sum can I earn in 5f periods of time, each 2 years 800 

days 17 hours 85 minutes 48 seconds, at £150 per annum of 
866 days to the year ? 



Tarr and Draft. 

103. In the purchase of goods certain deductions are made from 
the entire gross weight, called draft &nd tare, before calculating their 
price. 

104. Draft is an allowance made to cover loss in weight arising 
from want of exactitude in weighing or from any other cause. 

105. Tare is a deduction made for the cask, package, &c., con- 
taining the goods. 

The deduction for draft is made first, and for tare afterwards — 
(palm-oil excepted) — ^when all the necessary deductions are made, 
the remainder is called the net weight 

Commercial allowances are regulated by the usage of the market 
where the goods are sold, and are chiefly confined to tare and draft ; 
the terms tret and doff met with in books of Arithmetic) are nearly, 
it' not altogether, obsolete as deductions in commerce. 



tabs ako draft. 155 

Allowances. 
Scale regviath^ the deductionafor draft, 

Wdglit under \ cwt no draft 

Weight \ „ and under 1 cwt. 1 lb. draft 

* 1 »i »i * i» 2 „ 

fi * i» ♦» " II «* II 

II ° fi II 1" i» ^ II 

,• 10 „ ^ 18 „ 7 I, 

N 18 I, and upwards 9 „ 

COTTOW. 

American I ^^^ ^ ^^' P*' ^^^ 
American ^ ^^^^ ^ j^^ p^ ^^^ 

®"*'^ 1 Tore 15 lbs. per bale and 10 lbs. per \ bale. 

Palm O1T4. 
Tart on butts of 12 cwt and upwards = 16 lbs. 

„ on puncheons of 8} cvt to 12 cwt = 18 lbs. 
JDraJi as per scale. 

P0TASHIS8. 
Drafiy as per scale. 
Tbre, actual. 

Wool. 
Drqft^ 1 lb. per cwt. on foreign wool. 

2 lb. per pock of 240 lb. on fleece wooL 
TVzre, actual. 

Tobacco. 
Drq/^ 2 lbs. per box. 
TarCf 81 lb. per box. 

Lard. 
Draft as per scale. 
Taret actual. 

Beef, Butter, and Pork. 
Tare^ according to average weight of tierce, firkin, or barroL 
No draft 

Baook. 

Drafts 2 lbs. per bale. 

2Vzre, average weight of bale. 

Flour. 
Tbre, 20 lb. per barreL 
No draft 
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Tea. 
Drafts as per scale. 
Tare, actuaL 

SUOAR. 

J>rqfi, as per scale. cwt. qr. lbs. 

is and under 9 cwt 10 7 
\l :: J?:. \ l\\ 
21 ,, 22 M 2 

Tallow. 
Draft on all tallow 2 lbs. per cask. 
St Petersburg — Tare, 12 lb. per cwt 
Odessa „ 10j„ „ 

S. America „ 16 „ ,• on pipes. 

„ „ 20 „ „ half pipes. 

Linseed, Salt- petbe and Nitratb of Soda. 

Tare, actual. 

No draft. 

Find the price of 14 packs of wool, each weigbing 2 cwt 2qr. 

19 lb ; draft 2 lb. per pack ; tare 8 lb. per cwt. ; at £3 19s. 4d. per cwt 

net 

cwt. qr. lb. £ b, d. 

2 2 19 3 19 4 

2 draft 30 



$ lb. - -jif of 1 cwt 



2 


2 17 


119 




14 


15 17 4 


37 


14 The price of 34 cwt 


134 17 4 


2 


2 17 tare 1 qr. - J - 


19 10 




111 1h ^ i . 


9 11 
4 11^ 


34 


1 26 net weight 71b. -J - 




21b. -^ - 


15 




21b. -^ - 


15 



Afu. £136 14 10^ 
Find the price of 15} large chests of tea, each weighing* 2 cwi. 
^qr. 211b. ; draft 31b. per chest; tare 12 lb. per cwt ; at £13 178. 8d. 
per cwt. 

* The questions throughout this work are intended to exercise the papil, 
and aro therefore proposed irrespectlTe of the real weight of the article 
named ; for instance, a chest of tea weighs tnm 70 lb. to 80 lb., bat here it is 
^vcn as weighing 2 cwt 2 qr. 21 lb 
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cwt. qr. lb* 
2 2 21 

8 draft 



2 2 18 

15^ 



£ B. 

13 17 


8 
4 


55 10 


8 
9 


499 16 






89 8 18 

119 2qr.-}. 6 18 10 16 

■ Iqr.-J^- 3 9 5 ^—^ 

41 27 71b.-i- 17 ^ = ^\ 

Ub.-^- 2 6} = it 

81b. -T»yof 1 cwt 2 8 21if ^Ib. - 3^^=-^ 

41b. - J of 1 cwt 1 1 24f| 



^iM.£611 4 4,V = « = 1tV 



4 1 18^ tare 

86 8 8^ net weight 

* Find the cost of 17 J hhds. of sugar, each weighing 5 cwt. 
2 qr. 26 lb. ; draft 16 lb. per cwt. ; tare 14 lb. per cwt. ; at £2 IGs. 
lO^d. per cwt, net 

cwtqr.lb. £ s. d. 

5 2 26 2 16 10^ 

17^ 9 



16 lb. - 4- 


100 
14 


1 7 

1 9 draft 


25 11 lOj 
8 


141b. --J 


85 
10 


8 26 

2 275 tare 


204 15 
8 10 7i 



128 



75 26jnet 213 5 7j = -ftV 

16 lb.. I- 8 IJ =-ftV 

81b.. J. 4 OJ =.^^\ 

21b.-i- 1 OtV =^\ 

ilb..*. 1^ =,^ 



Ans, £213 18 11^ = W = ^tW- 



* The examples and exercises introdaced, are not given with the view of 
illastratfaig the prevalent dednciions in artides of commerce, but rather of 
exercising the aritlmietical abilities of the pupil. 
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85. 

1. Find the cost of 3 hhds. of sugar, woghing 10 ewt. 2 qr. 18 Ib^ 

13 cwt. 1 qr. 14 Ib^ and 9 cwt. 8 qr. 101b.; tare I qr. 10 lb. 

per hbd. ; at X3 14s. 8d. per cwt. net. 
8. Bought 20 hhds. of tobacco, each weighing 14 cwt. 2 qrs. 16 lb. ; 

tAre 14 lb. per cwt ; at £19 Is. 9d. per cwt. net; what is the 

cost? 
8. Boagbt 42 casks of madder, each weighing 9 cwt. 1 qr. 22 lb. 

gross; tare 12 lb per cwt.; at £1 198. 8d. per cwt. net; 

what is the cost ? 

4. Bought 10} casks of raisins, each weighing 8 cwt. 3 qr. 20 lb. 

gniss; tare 16 lb. per cwt. ; at £5 7s. 4d. per cwt net; what 
is the cost ? 

5. Bought 16 casks of currants, each containing 13 cwt 1 qr. 10 Ik 

gross; tare 17} lb. per cwt; at £6 78. 2d. per cwt net; 
what is the cost? 

6. Find the cost of 36 hhds. of sugar, each weighing 13 cwt 8 qr. 

20 lb. gross; tare 21 lb. per cwt ; at £2 7s. lOd. per cwt net 

7. Purchased 72 hhds. of sugar, each weighing 7 cwt 8 qr. 9 lb. 

gro9s; tare 9 lb. per cwt; at £2 178. 9d« the cwt net; find 
the cost 

8. Bought 35 hhds. of tobacco, each weighing 7 cwt 1 qr. 8 lb. ; 

tare 7 lb. per cwt. ; at £6 78. 3d. the cwt. net; find the cost 

9. Bought 6 packs of wool, weighing as follows : — 5 cwt 2 qr. 

13 lb. ; 6 cwt. 3 qr. 19 lb. ; 6 cwt 1 qr. 23 lb. ; 7 cwt 2 qr. 
15 lb. ; and 6 cwt 3 qr. 19 lb. ; draft 12 lb. per cwt ; tare 
4 lb. per 104 lb. ; at 11 guineas per cwt net, and paid in cash 
79} guineas; how much is still due? 

10. Bought 5 casks of madder, weighing 8*675 cwt, 6*4835 cwt., 

7*6945 cwt, 8-305 cwt, and 606 cwt ; draft 12 lb. per cwt ; 
tare 4 lb. per 1041b.; at £3 13s. 6d. per cwt net; what is 
the cost ? 

11. Find the price of 6 bales of pimento, weighing 2 cwt. 3 qr. 7 lb. 

3 cwt 1 qr. 19 lb., 2 cwt 2qr. 18 lb.. 3 cwt 3 qr. 17 lb., 
2 cwt 1 qr. 24 lb., and 3 cwt 2 qr. 15 lb. gross; tare 17} lb. 
per cwt ; tret 4 lb. per 104 lb. ; at £11 13s. 4d. per cwt. net 

12. Required the value of 3 casks of oil weighing 11 cwt 1 qr. 7 lb., 

10 cwt 2 qr. 8 lb. and 10 cwt 3 qr. 21 lb., tare, 18 lb. per 
cwt, at £50 88. per tun of 252 gallons — a gallon weighing 
911). 
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13. Find the eott of 18} hhds. of sugar, each weighing 15^ cwL 

18 Ibw groM; tare, 181b. per cwt; at £5 16t. 6d. per cwt 
net. 

14. Beqnired the net weight and cost of 224 cwt. 8 qrs. 20 lb. of 

tobacco; tare, 25 cwt. 8 qr.; tret, 41b. on everj 1041b.; 
draft, 2 lb. on ererj 8 cwt. ; at £3 5s. 4d. per cwt net 

15. find the net weight and cost of 10 bales of cotton, each weigh- 

log 2 cwt 8 qr. 15 lb. ; draft, 2| lb. per bale; tret, 4 lb. on 
every 1041b., at £3 18s. 6d. per cwt net 

16. Find the juice of 11 bales of cotton, each weighing 8 cwt 2 qrs. 

18 lb. ; draft, 14 lb. per cwt ; tare, 4 lb. per 1041b. ; at £2 78. 
9d. per cwt net 
A derk having lost the weighing notes of 11 bales of cotton, re- 
collected that the draft was 14 lb. per cwt ; the tare 4 lb. per 1 04 lb. : 
and the net weight 88 cwt. 3 qr. 14jV7 ^^' What was the average 
gross weight of each bale ? 
cwt qr. lb. 

83 3 14y^ net weight 
^ - - 1 I lliV^tare. 

85 26^ the weight ofter the draft is deducted. 
f - - 5 3} draft 

11 ) 40 1 2 = gross weight. 

Am, 8 2 18 = the average weight of each bale. 
17. The net weight of 19 boxes of tobacco was 48 cwt qr. 10} lb., 
and the tare was 14 lb. per cwt ; what was the gross weight 
of each box? 



INTEREST. 

ion. IifTBRBST is the snm paid for the use or loan of money, and 
is reckoned at a certain rate* on £100 for one vear. 

V 

* The rate of interest varies in amoont, according to tlie natare of the 
security given for the loan, tlie state of tlie money-marliet, and tlie pressing 
necessity to contract ttie loan. The Bank of England rates were as follows *— 



In 1845 


- 


2i 


per cent. 


„ 1847 


- 


5 to 7 per cent 


,, 1851 


- 


»] 


per cent. 


Oct. 15, 1857 


- 


7 


11 


•1 l"i « 


- 


8 


n 


Nov. 5, „ 


- 


9 


« 


M •'j »» 


- 


10 


n 
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(1). The sum lent is called the prindpaL 

(2). The consideration given for the nse of a £100 for one year is 
cnlled the rate per cent. 

(3). The prmcipal increased by the interest is termed the amomd. 

AU questions connected with interest are solved by proportion : 
ivben the time is one year, by simple proportion ; when more or less 
than one year, by compound proportion. 



(1.) Find the interest of £460 for one year, at 6 per cent, per annum, 

As £100 : £460 : : £6 : a; = £27 interesL 

(2). Find the interest of £750 for 3 years, at 5 per cent, per airaunu 

As £100 : £760 : : £6 : a; = £37 10s. the faitereat for 1 reai. 

8 



Aru, £112 10 the interest for 8 years. 

(3.). Find the interest of £6169 7s. 6d. for 6} years, at 4 per cent 
per annum. 

£ s. d. £ 8. d. 

As 100 : 6159 7 6 : : 4 : x r= 246 7 6 the interest for one year. 

5 



1231 17 6 interest for 6 years. 
123 8 9 „ for half a year. 

Ans. £1355 1 8 „ for 6} years. 
(4). What is the interest on £1231 17s. 6d. for 3 years and 9 months, 
at 5 per cent, per annum. 
£ £ s. d. £ s. d. 

As 100 : 1231 17 6 : : 5 : a?= 61 11 10j= interest for 1 year 

6 3 



£61,59 7 
20 

11,87 
12 


6 m. 
6-t 
3-1 


£184 16 7* — 
\ vr. 30 16 llj = 
\ *6m. 15 7 llf = 

£230 19 6| = 


interest for 3 years 
„ for 6 mo 
„ for 3 mo. 

,, for 8 years 
9 months. 


10,50 
2 

1,00 



When the Bank of England, on the 9th of November 1857, made thehr rate of 
discount 10 per cent, such -was the panic, that the most ordinary operati(NQS of 
trade were becoming stagnant, which induced the Premier, Lord Paknerston 
on the 12th to -write to the Gtovemor of tiie Bank of England, authorising an 
issue of notes, if necessary, beyond the limits of circulation prescribod by the 
Act of 1844. 



INTEREST. 161 

(5). Find the interest of £837 lOs. for 2 years and 4 months, at 5}d. 
per cent, per annum. 
£ £ B. £ 8. d. 

As 1,00 : 887 10 : : 6 J : oj = 48 3 1 J = the interest for 1 year. 
6J 2 



4187 10 96 6 8 = the interest for 2 years. 

628 2 6 4-Jlyr.l6 1 0J= „ for 4 mths. 

1,00)48,15 12 6 £112 7 3^ Aru. 

£48 8 1^ 

(6). Find the interest of £6159 7s. 6d., from the 19th of April 
to the 24th of Novemher, at 4 per cent. 

£ 8. d. £ 

As £1,00 : 6159 7 6 : : 4 : a; = £246 7s. 6d interest 

for 1 year. 



April 11 days, 
May 81 „ 
June 30 „ 
July 81 „ 
Aug. 31 „ 
Sept. 80 „ 
Oct. 81 „ 
Nov. 24 „ 


4 


246,37 10 
20 


7,60 
12 

fi.00 



219,, 
As J^lSi^ d. : !^X^d. : : £246 7s. 6d. : « = £147 16s. Gd. Ans, 
u 8 3 £ s. d. 

365 ) 246 7 6 



5)739 2 6 



13 6 the interest of 
£147 16 6 219 1 day. 

£147 16 6 the interest for 
219 days. 
Otherwise, hy compound Proporthnf 
£ 8. d. 
As £100 X 865 ; 6159 7 6 X 219 : : 4 : a; = £147 16s. 6d. Atis, 

6159 7 6 X 219 X 4 _- - ^ . , ,' , 

^r-z — 7-77:7; . If the numerator and denominator he mul- 

obo X lUu 

X. 1. jv o .-Lu .6159 7 6 X 219 X 8 ^,,^^^ ^. 

tiplied by 2, it becomes* 73000 ^ « = £147 168.6U. 

• That la, l^»"ciP«^^ X t^ice rate, X No. of days. _ ^^^^^^^^ 



1C2 



That is, 
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£ 8. d. 

6159 7 6 

8 

49275 

219 



730O0 ) 10791225 ( 147 
7300O 



349122 
292000 

671226 
511000 

60225 
20 



73000 ) 1204500 ( 1^ 
73000 



474500 
438000 

86500 
12 



The process is, to multiply 
the principal by double the rate, 
and that product bj the num- 
ber of days ; then to divide the 
result by 78000, for the in- 
terest. 



73000 ) 438000 ( 6 
438000 
An estate of £280 per annum, to continue for ever, is sold so as 
to pay the purchaser 4 per cent. ; what is its worth in ready money? 
As £4 : £280 : : 100 : a; =. £7000, the purchase money. 



EXERCISES 80. 

1. Find the interest of £2500, at 5 per cent, for 1 jrear. 

2. Find the interest of £295 6s. for 2 years, at 6 per cent 

8. Find the interest of £1050, for 8 years 2 months, at 5 per cent. 

4. Find the interest of £245 12s. 6d., for 3 years, at 5 per cent 

5. What is the interest of £150 5s., for 2 years 6 months, at 6 per 

cent.? 

6. Find the amount of £500, for 4^ years, at 4} per cent 
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7. Find the interest of £425 168. 8d., for 2 years 6 months and 

73 days, at 5 per cent. 

8. What is the interest of £61C9 7s. 6d., for 3 years 10 monthf', 

at 5 per cent ? 

9. Find (he interest of £1539 16s. lOjd., for 1 year, and from tho 

15th of March to the 19th of December, at 4 per cent. 

10. Find the interest of £3079 13s. 9d. from the 5th of March to 

the 23rd of December, at 5 per cent 

11. Find the interest of £1946 138. 4d., for 1 year, and from the 

10th of March to the 19th of January following, at 5 per 
cent 

12. ilnd the mterest of £9239 Is. 8d. from the 3rd of March to the 

17th of December, at 5 per cent. 

13. What is the interest of £18478 2s. 6d. for 8 years 4 months, 

and from the 9th of April to the 19th of December, at 5 per 
cent? 

14. Find the interest of £1589 lOs. lOjd. for 2 years 4 months, and 

from the 7th of April to the 9th of October, at 4 per cent. 

15. What is t\^ interest of £6159 7s. 6d. for 3 years 4 months, and 

from the 15th of March to the 19th of November, at 5 per 
cent? 

16. Find the interest of £480 168. 8d.,from the 7th of April to tho 

9th of September, at 4 per cent. 

17. What is the interest of £773 6s. 8d., from Jane 9th to Decem- 

ber 6th, at 4 per cent ? 

18. Find the interest of £387 17s. 9d., from the 3rd of April to the 

17th of December, at 5 per cent. 

19. What is the interest of £378 15s. 9d., for 2 years 5 months, 

and from the 3rd of March to the 25 th of July, at 5 per cent ? 

20. Find the interest of £387 13s. 9d., for 3 years 7 months, and 

from the 8th of April to the 13th of August, at 5 per cent. 

21. Find the interest of £875 68. 9d., for 2 years, and from the 9th 

of May to the 17th of September, at 5 per cent 

22. What is the interest of 1 18f guineas, for 2 years 10 months and 

23 days, at 4J per cent ? 

23. What is the interest of 917|f gumeas, from the 8th of May to 

the 17th of October, at 4} per cent ? 

24. What is the interest of £4802 lis. 8d. for 1 year, and from the 

11th of July to the 4th of December, at 3f per cent ? 

25. If £315 158. pay £15 15s. 9d. interest yearly, what rate per 

cent is it? 
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26. Pnrcliased a house for £600, which pays me £45 yearly rent; 
what rate per cent, is it paying? 
As £600 : £100 : : £45 rent or interest :xz=7^» 

27.* Bought a house for £750 iwhich pays £60 a year rent, what 
rate per cent does it pay, and how many year's purchase did 
it cost? 

28. Find the interest of £324*45 + 98 85 guineas + 19*65s. from 

the 4th of April to the 17th of November, at 4 per cent. 

29. Oat of a purse containing 64^ guineas + £18f + 7^ crowns 

+ 3^s. + 5fd. there are paid 21|| guineas + £18^ + 16if 
crowns + 17|s. + 5}d. ; find the interest of the remainder 
for 146 days at 5 per cent 

30. In what time would £500 amount to £675 at 5 per cent ? 

As £100 : £500 :: 6:x = £25 interest for 1 year. 
675 
600 

As £25 : 175 entire interest : : 1 year : a; =: 7 years. 

At what rate per cent would £350 amount to £895 IDs. in d| 

years. 

£395 10s. 

850 



£45 10s. = the entire interest, 
and £45 lOs. H- 3J^ = 14, the interest for 1 year. 

As £350 : £100 : : £14 : x = £4 = rate per cent. 

In what time would 10s. amount to £1 at 4 per cent 

As £100 : 10s. : : £4 : a; := f s., the interest of 1 year. 

Interest. Interest Year. 
As -fs. : 10s, : : 1 : a; = 25 years. 

To what date must £1539 16s. lOj^d., lent on the 7th of April at 
4 per cent, be left at interest to amount to £1571 Is. 3d. ? 
As £100 : £1539 16s. lO^d. : : £4 : x = £61 lis. 10^ Int lyear. 

£1571 1 3 
1539 16 10^ 



As £61 lis. lOj^d. : £31 4 4} Interest : : 865 : a;r=185 days. 

• As £60 is realized in one year, £700 will be realized in 12^ years, and pro- 
perty worth £750, yielding an annual rental of £60, is said to be worth 12^ 
year's rental or purchase. 
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81. At what rate per cent would X400 amount to £440, in 1 year 
8 months ? 

32. How long most X2053 28. 6d. be lent, at 4 per cent, to pay 

£50 12s. 6d. interest? 

33. For how many months mnst £583 17s. lOd., at 5 per cent., 

bear interest, to yield £111 ISs. 3^d. interest ? 
84. Lent at interest on the 4th of March 1858, £935 12s. 6d., at 
6 per cent, per annum, and received for interest £74 Is. 7^d.; 
what time was it bearing interest, and when did this interest 
become due ? 

At what rate per cent, will £1140 128. 6d., from the 8th of March 
to the 19th of November, give £32 interest? 

As 256 d. : 365 d. : : £32 : x = £45 12s. 6d. interest for a year. 
As £1140 12s. 6d. : £100 : : £45 12s. 6d. : a; =. 4 per cent Aru. 

35. How long must £2053 13s. 9d. bear interest at 5 per cent, to 

give £67 10s. 4^. interest? 
86. What sum must be lent for 181 days, at 5 per cent., to give 

£76 7s. 2^ interest? 

As 181d. : 365d. : : £76 7s. 2Jd. : x = £153 19s. 8jd. = 1 yr. int 
As £5 : £153 198. 8^. : : £100 : x = £3079 13s. 9d. Aru, 

37. At what rate per cent, will £480 16s. 8d., from the 7th of 

January to the 9th of September following, give £25 
16s. 4^? 

38. Find the interest on the sale of 385-j-^ barrels of flonr, at 

£1 9s. 3d. per barrel, left unpaid from the 5th of March to 
the 30th of August, at 5 per cent. 
89. What is the interest of £875 128. 9d., from the 14th of May to 
the 18th of October, at 5^ per cent? 

40. Lent at interest at 5 per cent for 228 days, the sale of 89 acres 

3 roods 33 perches, at £7 16s. 6d. per acre; what is the in- 
terest due? 

41. Find the interest of £835 3s. 10^. fpr 2 years 8 months, and 

from the 3rd of April to the 8th of September, at 5 per cent 

42. What sum at 5 per cent will yield an annuity of £19 5s. 9jd. ? 

43. In what time will £1539 16s. lO^d. amount to £1583 Os. lO^d., 

at 4 per cent ? 

44. How long must £1539 16s. lO^d. lent on the 1st of January, 

bear interest, to yield £160 2s. lOjd. 
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Henry Smith*s aoeount with the Union Bank, in which hereodm 
2^ per cent for lodgments, and pays 5 per cent, on rams over- 
drawn. 
1861. Hrnrt Smith, Dr, 1861. dmtra. Cr, 



Mar. 8 


To cash paid 


£6750 


June 10 


By caah lodged 


£1«00«<I 


June 13 


<» n ft 


3700 


Feb. 6 


ti n n 


3700 •« 


Oct. 16 


ti II It 


8960 


BCay U 


tf tf t< 


3350 t)0 








Sept 12 


n n n 


4700 








Doer. 13 


»» •» «♦ 


17V) 



The account is closed on the 81st of December, 1861 i is the interest 



' or against Smith ? 

As 365 X 100 : (1500 
(5200 
(1800 


days 
X 27 
X 30 
X 80 


::2J): 
::2J): 


= 101250 product 
= 390000 ., 
= 135000 „ 




(2800 X 83 
(590 X 18 

the interest in fi 


::2J): 
::2i); 

ivonr of 


= 281000 
= 26550 


71 


^ ^^888800 
^'^^^ 36500 = 


988800 
Smith. 




As 865 X 100 


: (1550 
1900 


days 
X 67 ! 
X 91 : 


: 5) = 
: 5 = 


= 519250 iHTodact 
: 864500 „ 


■ 


1160 


X 59 : 


: 5 = 


: 342200 


t) 



And£ 



1725950 



1725950 



36500 
1726950 — 883800 



r= the interest against Smith. 
842150 



= £23 Is. 5^^, the balance of 



36500 36500 

interest against Smith. 

45. Lent at interest £538 13s. 7d. for 3 years 5 months, and from 

the 2nd of March to the 15th of October, at 5| per cent { 
what is the amount of interest to be received ? 

46. Lent on the lOih of March, 1858, £865 13s. 8d., at 4 per cent; 

how long must it be left at interest to receive £51 2s. 8)|^? 

47. G. Hartley's account with Heywood's Bank, inwhich he receives 

2^ per cent, on sums lodged, and pays 5 per cent on sums 
overdrawn. 
1859. G. Hartley, Dr. Contra. Cr, 



"Mar. 3 


To cash paid 


£3375 


Jan. 6 


By cash lodged 


£750 U 


June 8 


n ti ti 


1850 


Feb. 1 


It ft tt 


1850 


Oct 10 


It (t 11 


1980 


May 9 


II t« ft 


1675 








Sept 7 


tl If T1 


235000 








Deer. 8 


1» »l »» 


875 



The account was closed December 31; whether is the balance of 
interest for or against Hartley, and to what extent ? 
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4.8. Wliat 18 the interest of £837 188. 9d., for 3 years 5 months, 
and from tiie 10th of March to the 18th of September, at 
6 per cent.? 

49. What ironld be the interest on £14875 3s. 6d., in the 3^ per 

cents., from the Ist of April to the 10th of October ? 

50. Bought an estate for £4619 10s. 7^d, -which yields an annual 

rental of £184 ISs. 7^; what rate per cent does the 
purchase money realize, and how many year's purchase is it? 

51. What sum must be lent at 5 per cent, interest, to yield an 

annual income eqii|d to the rent of 58 a. 2r. 37 p., at 
£2 18s. 9d. per acre? 

52. In what time will £140 doable itself, at 5 per cent. ? 

53. In what time will £150 doable itself, at 4 per cent.? 

What sum must be lent at interest, on the 9th of March, 1856, 
to amount to £1282 18s., on the 26th December, 1859, at 3J per 
cent.? 

As 1 y. : 3| y. : : £3} : x = £14^ interest. From the 9th of 
£14^ March, 1856, to 26th December, 

100 1859, gives 3 years 292 days, or 

■ 8 J years. 



As 114j^ : £1232 18s. : : £100 : x=i £1080 Ans, 

What sum must be lent at 4 per cent, interest, from the 6th April 
to the 17th of November, to amount to £2103 15s.? 

From the 6th of April, to the 17th of November, gives 225 days. 
As 365 d. : 225 d. : : £4 : » = 2^ interest. 

100 



As 103^ : £2103 15s. : : £100 : x = £2053 2s. 6d. the Ana, 

54. What sum sboald be lent, at 4 per cent, interest^ to amount to 

£1172 12s. 6d., from the 8th of March to the 19th of 
November ? 

55. What sum, at 5 per cent interest, must be lent from the 17th of 

March to the 9th of July, to receive £5 18s. 3^' 
At what rate per cent will £125 double itself in 12^ years ? 
As 12^ years : 1 year : : £125 interest : x = £10 interest for a year. 
As £125 : £100 : £10 : » = £8 the rate per cent 

56. At what rate per cent will £120 double itself in 15 years? 

57. What sum of money must be lent for 5 years, at 5 per cent, to 

produce the same interest as £3079 13s. 9d. for 4 years, at 
4 per cent ? 
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58. At trhat rate per cent vffl £1675 ISb. 9d. yield £44 198. 9|^ 

interest, from the 4th of April to the 17th of October? 

59. How long most £589 178. 9d. be left at interest, at 5 per cent, 

to receive £21 ISs. l^W^ interest ? 

60. An estate being purchased, realizes Sf per cent, when let for 

£275 a-year; -what was the purchase money? 

61. Find the interest of £689 15s. 6d. for 2 years 6 months, and 

from the 3rd of May to the 17th of September, at df per ceat 
per annnm. 

62. John Davis & CSo.'s account with the Westminster Bank: — ^for 

lodgments they receive 2^ per cent., and for sums over- 
drawn they pay 5 per cent The account, which stands as 
follows, is closed on the 25th of July, 1860. What is the 
sum due, and to whom ? 





John Davis & Co*8. Aoconnr. 




lH(iU. 
April 6 
May 26 


Dra^vn per receipt 
11 It ft 


£ 8. d. 
584 
7;M) 


1860. 
Jan. 6 

V," 26 

July 25 


Lodgedper receipt, 
tt tt tt 
tt tt tt 

tt tt tt 


£ s. d. 
146 
292 
438 
876 



EXA21PLB. 

Borrowed from the Bank of Liverpool, on the drd of January, 1859, 

the sum of £7000, at 5 per cent. ; of which I paid £2600 on the 7th 

of March; on the 12th of June, £2700; on the 10th of Aagost, 

£600; and the remainder on the 20th of September; what is the 

entire interest? 

Interest. 



= £60W 









£ 


£ 


£ 








As 100 


: 7000 


: : 6 : a? = 350 


Jan. 


28 


June 18 


d. 


d. 


£ 


Feb. 


28 


July 31 


As 365 


: 63 : : 


350 :y — 


Mar. 


7 


Aug. 10 








JUOt* 


£ 


£ 


£ 




63 


59 


Afl 100 . 


:4400 


: : 5 : a; = 220 








d. 


d. 


£ 








As 365 


: 97 : : 


220 : y = 


Mar 


24 


Aug. 21 
Sept. 20 








April 


30 


£ 


£ 


£ 


May 


31 


— 


As 100 : 


1700 


: : b : x=z 85 


June 


12 


41 


d. 


d. 


£ 




97 




As 365 : 


59 :: 


85 : y = 



£58^ 



= £im 



1C9 

£ £ £ 

£7000 prindptl Ai 100 : 1100 : : 6 : «= 5ft 
S600 d. d. 
Ai866:41 : t 66 : y = £6^} 



4400 prinelpd 

S700 Entire interest, £138f{ 

. er, £188 I6e. 10^^^ 

1700 prindptL 
800 

Lest 1100 prindpeL 

(HAervtie, 
£ £ £ 

As 100 X 888 : 7000 x 68 : : 8 : x = 60f } Interest. 
As 100 X 885 : 4400 X 97 : : 5 : x = 58^ 
As 100 X 885 : 1700 X 59 : : 5 : x = ISff 
Ai 100 X 865 : 1100 X 41 : : 5 : x =: 6^ 

£ s. d. 

Am, £188|f = 188 16 lOf } 

MentTue, 

£7000 X 88 = 441000 

4400 X 97 =s 436800 

1700 X 59 = 100800 

1100 X 41 = 45100 



As 866 X 100 : 1018200 : : 6 : x. 

. iOl8200 X 5 

86600 '^' 

1018200X10 ^.«o^. ^Anoj 

— 73555:— = • =^188 158. 10«d. 

68. Lent £800 on the 18th of Ifay, 1864, for one yeer at 6 per cent, 

em oonditioQ to pay off by instalments part of the principal ; 

on the 9th of Jnly £100 are received, and on the 17th of Sept, 

£76; how much principal and interest ought to have been 

reeeived at Uie expiration of the year? 
64. Lent £2000 Jan. 20, 1868, of which £360 were paid AprU 7th, 

£690 Sept. 28th, £420 Dec 18th, and the balance, April 7th, 

1859, at 4|^ per cent 
66. If an estate of £1100 68. yearly rent be purchased so as to pay 

8( per cent on the purchase money, what is the amount ? 

8 
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107. If the .interest be added yearlj to tlui principal, md UiA 
ram accruing be coniklered as a aew principal^ the interat Is 
•aid to be compotmd. 



(1.) Fisd the cempoondiaterest of £500, for 4 years, at 5 per eeai, 

X i? 8. d. X 8. d* * 

As 100: 600 0:: 5:0=26 

25 



As 100 : 525 0::b:x = 26 S 
26 5 



As 100: 651 6 0::6t9s:=27U t 
27 11 ft 



As 100:578 16 ttt6^ttt= 28 18 9} 

jn07 16 0|=rtheeonipO!mdintere8i| 

fbr 4year8. 

(2.) What b the componnd interest on £1S40, for 6 years, at; 
6 per cent ? 

As 100 : 640 : : 5 : » = 82 
82 



As 100 : 672 : : 5 : a; = 33 12 
83 12 



As 100: 705 12 ::6:0=: 85 6 7 2 

85 5 72 



As 100 : 740 17 7-2 : : 6 : ar = 87 10*56 
87 10-66 



As 100: 777 18 6*76 :: 6: 9= 88 17 11-088 

£176 16 4*848 the compoimd 

interest. 

Example (1) otherwise, 
£ £ £ 

As 100:1 :: 105: 0?= 1*05 = amt of £1 in 1 yr. 

As 100 : 1*05 : 1 105 : a; = 1*1025 or 105« „ £1 in 2 yn. 

As 100 : 1*1026 : : 105 : aj= 1-157625 or l-05» „ £1 in 8 yn. 

As 100 : 1*157625 : : 106 : »= 1 21650626 or 1*06*,, £1 in 4 yrs. 
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• Now ifaiM fb« cmoiiiit of £1 for 4 jean, at 5 per cent , compoand 
interest = 1*21550625 ; hence the amount of £500 for 4 years 
at 5 per ^ent. eompoimd interest, will be 1*21550625 X 500 := 
607758125 or £607 15a. 0}d., Ion £500, gives the faitereat, aa above, 
iei07 15a. 0S<L 

(1-05)* := 1-2762815625 = the amount of £1 for 5 years, at 5 per 

640 cent compound interest 

816*8202 
640 



£176*8202 = £176 168. 4*848d. aa above. 

To avoid trouble, a table giving the amount of £1, at 8, 4, 5, and 
6 per cent, compound interest, is constructed to 40 years, according 
to the plan educed in Examples (1) and (2) worked otherwise. 
Thus, Table I. ia formed by raising 1*03, 1*04, 1-05, &c, to every 
power up to 40. 
For instance, 

opposite 1 year, and under 5 per cent is 1*05 

w 2 „ „ „ 11026 =a-05)» 

„ 8 „ „ „ 1-167625 = (1*05)» 

„ 4 „ „ „ 1*216606= (1*05)* 

(8.) VioA. the compound interest of £600 for 8 years, at 4 per cent 

By Table I. 

amount of £1 for 8 yr&, at 4 per cent = 1*124864 that is (104)* 

500 



562*482 = amount 
500 



Am. £62-482 =- £62 8s. 7*G8d. int 

BZSRCI9BS 87* 

1. What is the amount of £100, in 5 years, at 4 per cent ? 

2. Find the amount of £160, for 4 years, at 2^ per cent 

8. What is the compound interest of £460, for 6 years, at 4 per 

cent? 
4. Find the compound interest of £160 10s., for 10 years, at 6 per 

Cent 
6 Find the compound interest of £400, for 6 years, at 6 per cent/ 
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6. What is the tmonnt of £500, for 4 yean, at 4 per oeiit ootan 

pound intereit? 

7. Find the compound interest of £600, for 5 yeirs, st 4 per esoL 

8. If a person lends £7000, at 6 per cent, per . annnm, compound 

interest, and allows the interest to remain with tibe boirowv, 
except £240, which he takes annoaUy for hooaehold ex- 
penditnre, how mnch will be due to him at the end of 8 yean? 

9. Find the difference between the simple and compound interest 

of £500, for 8 years, at 6 per cent 



(1.) Hnd the amount of £800, for 60 years at 4 per.cent compound 
Interest. 

The amount of £1, by Table I, for 40 yean = 4*801020 

800 ', 

£1 in 10 years amounts to 1^480244 

£8840*816 = what 800 wiU 

•monnt to in 

' 40 years. 

As £1 : £8840*816 : : 1480244 : = 5685844889104 = the 

amount of £800 for 50 years. Or, 

« 4-801020 X 1*480244 X 800 = £568^*844889104. 

(2.) For a man Just 80 years of age, the sum of £5 was invested 
at his birth, at 5 per cent compound interest; what sum will be 
now due to him ? 

The amount of £1 for 40 years, by Table L zsz 7*039989« 

And the amount for 80 years =7*039989 X 7-089989 = 49*56l44fi. 

And 49*561445 X 5 = 247*807225 =£247 16s. 1^. 

t (3.) What is the amount of one farthing for 500 years, at 8 per 
cent, compound interest ? 

By Table L the amount of £1 at 8 per cent, for 40 years 
= 3*262038. 



* When the amount of a sum to be determined, is beffond the Umit* (tfthe UMa^ 
at in finding the amount 0/ £800 for 50 yeart^ at A per cent,— Tb» amount <tf £1 
for 40 years, is by Table I, £4*801030, and for 10 years £1*480344. Then bf 
proportion, As £1 capital : £4*801030 capital, : : 1*480944 amount of £1 in 
10 years : x, the entire amount of £1 for 60 years = 7*10668104888, which 
being multiplied by 800, gives £5685*344839104, the required sum. 

t This and similar questions can be more readily solved by the aid of 
LogariihmM thus : id. = £-0010416. 

The amount of one farthing for 500 years = (I'OS) **^ X •001041<C 

= 500 X log. 1*03 + log. *0010416 = £2730 8a. Sid 



moouHT. 178' 

The' amoimt of £1 for 460 yean == (3*262038) multiplied hy 
itself 12 times, or (3-262088)1' and the amount of £1 for 20 years 
= 1-806111. 

Hence the amount of £1 for 500 years = (3*262038)" X 

1-806111, ^Uch result being multiplied by £*0010416 the decimal 
of a^farthing, giyes the required amount £2730 88. Sjfi, 



DISCOUNT. 

108. Discount is the abatement made for receiving a sum of 
money before it is-due» and is such, that the sum received, if put to 
interest at the given rate, would amount at the end of the time to 
the debt. The sum thus received is called the present worth. 

Thus, if A has to pay lb £420 at the end of a year, and the 
debt fate discharged at once, B should receive a less sum than £420; 
it ought to be such a sum as if put to interest for one year, at the 
current rate, say 5 per cent, will amount to £420. It can be 
found thus :— 

Since £100 at 5 per cent amounts to £105 in 1 year, it follows 
that £105, due 1 year hence, is equivalent to £100 ready money. 

Then, As £105 : £420 : : £IQ0 : x = £400 the ready money 
value, OTpruent worih — ^making the discount £20. 

This method of calculating the present worth and discount, 
although the true one, is not that employed by bankers and mer- 
chants. The custom with them is to charge as discount, the* interest 
on £420, which at 5 per cent gives £21 discount; so that the 
banker's discount exceeds the true discount in this case by.£l, and 
the sum in ready money which the bank pays, would be £399. 

In practice, therefore, questions in discount are merely questions 
in simple interest 

Discount chiefly occurs in cashing bills of exchange and pro- 
missory notes. If any such bill is presented to a banker, and he 
accepts the party promising payment, or the party holding the bill, 
he will discount it by paying its present value at once, which is the 
whole amount less the interest for the time that must elapse before 
it becomes due. 

In the United Kingdom, 8 days, called days ofgract^ are allowed 
aft^ the time that -a bill is due, before it is legally due. Thus, a 
three month's bill, dated the 1st of April, does not become due till 
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the 4th of Jul J, and the interest or dlsooant is calcnbiadto fte 
4th of July. 



Tbadb DnoouBT. 

109. If a tradesman selling goods, whose net cash price is fixed* 
lias to sell them to customers requiring discoont, then snch a som 
should be added to that fixed price, as will render it, after deducting 
the discoxmt, the same as before. 

To find the turn so mcreated. 

Rule, — ^To the net smn add that liraction of it, wliidi has the 
rate for numerator, and 100 less rate for denominator. 

For 2 percenter^ Add jgQ^^g = A =A 

91 H f A ft loo^ra ^^ tJi == A 

4 

»» * « An inn A. ^^ A ^^ A 



100 — 4 

5 
»• 100 — 6 

la 

100—10 



n ^ ft A f» inQ K ^^* A ""A 

n 10 „ A " ynt\ lA = W = ♦ 



t9 



*l 



^H n i f» joo^-lSJ — ^ — ♦ 



20 



20 



•• * " 100 - 20 -^ tt — i 

>» 26 „ i „ joO — 26 ^ ♦* '^ * 



9$ 



80 „ A „ lo^jfzirs!) ^ W 



EXAMPLE. 

A manufacturer sells an equal quantity of goods, of the same kind 
and quality, to five different customers ; the net cash selling price 
of each quality being fixed at £98 2s. and the discount allowed is 
as follows : — to A., 2 per cent. ; to B., 4 ; to C, 5 ; to D., 10 ; snd 
to E., 12^. What price must be charged to each, so that after de- 
ducting discount, the manufacturer may receive the net fiiMd wm 
of £93 2a.? 
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A. 

£ B. d. 

98 2 

^ 1 18 


B. 
£ >. d. 
98 2 
A 8 17 7 




£ 1. d. 

93 2 

^ 4 18 


An$.95 
Proof, ^ 1 18 


96 19 7 
«^ S 17 7 




98 
A *18 


D. 

£ 8. d. 
93 2 
^ 10 6 10} 


£ 

98 

i- 18 


E. 

1. d. 
2 
6 


^iw.103 
JProqf^ 10 


8 lOf 
6 10} 


106 
I 18 


8 
6 



BZBBCXBE8 88a. 

(4). When tbe net cash selling price of an article is a guinea, at 

what sum should it be add, if 10 per cent discount be allowed 

to the pnrehaser? 
(2). What sum should be charged for cutlery., to allow 80 per cent. 

disoonnt, when the net cash selling price of wliich is £4 78. 

6d.? 
(8). When 25 per cent discount is allowed on a (Hamond ilng, whose 

net cash selling price would be £14 16s. 8d^ what must be 

the selling price charged? 

EXAMPLES. 

(1.) What is the true and bank discount on 498, due 9 months 
hence, at 5 percent.? 

As 12 m : 9 m : : £5 : a; = 8|. 
As £108} : 8} : : £498 : ^ = 18 the true discount 

As £100 : 498 : : 5 : « = £24 IBs. 
As 12 m : 9 m : : £24 18s. s y = £18 18s. 6d., the bank discount 

(2.) Find the true and bank discount of a bill of £968 14s. 6d., 
dated the 22nd of May, 1858, at 11 months, and discounted on the 
29th of Jul J, at 5 per cent 

The bill (faiduding the 8 days of gracef) will be due on the 25th 
of Aprfl, 1859. 

• The dlsooimt on any sain, say at 5 per cent, is found by taking the ^h 
ofthe proposed som; that la, if the given som be divided into 20 equal portiona 
this wQl be one of them, wliioh when deducted from it, will render tlw re- 
mainder equivalent to 19 porttoos; and henoe if this remainder be divided by 
19, one portion, or the discount is obtained. 

t In every instance where discount is calculated for days, 8 days are added 
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As £100 : £968 148. 64 : : £5 : » = £48 8a. 8^\^interest fbr 1 yr. 
As 865d : 270 d : : £48 8s. 8^)^ x y = £36 16s. 7^\^, bankdisc 

As 365d.: 270d. : : 5 : xs: Sff. 
As 108H iHi''- ^968 14s. 6d. : y =£34 lis. 0|{4, trne cBsooont 

From £968 14 6 ... £968 14 6 

Take 85 16 7^ 34 11 0«^ 



£932 17 lOjfi, bank pajment.- £934 8 5f(f true paTint 

(3.) TVbat is tbe trae and bank discount on £873 IDs., for 292 
days, at 5 per cent. ? 

As £100 I £873 10s. : « 6 : a; = £48 IBs. 6d. . 

£ s. d. 
As ^1^^ : 1^^: : £43 138. 6d. : y = 34 18 9i, the bank disoonnt 
6:4 4 • • 
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) 

84 18 9| 

As 865 d. : 292 d. ! : 5 : x^=A. 

^ 8. d. 
As X^^:^:: 873 10 : y = £33 11 1^, the trae discount 

26 1 1 ■ ' 



26) 873 10 



. 83 11 ItV- 
What is the present worth of an annuity of £500 to contioue for 
4 yearsi at 5 per cent, simple interest? 

£ £ £ £ 8. d. 

As 105 : 100 : : 500 : a; = 476 3 9^ value of 1st year's annuity. 

As 110 : 100 : ; 600 : X = 454 10 101? „ 2nd „ 

As 115 : 100 : : 600 : a; = 434 15 7^ » 3rd „ 

As 120 ; 100 : : 500 : or = 416 13 4 „ 4th „ 



Total - £1782 3 8-^r. 

A bill for £648, payable at the end of a year, is paid at ^ht; 
what is tbe true and bank discount, at 4 per cent. ? 

As £104 : £4 : : £468 : x = £18, the true discount 
As £100 : £4 : : £468 ; x = £18 IBs. 4|d. interest, or bank disct 
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1. What Is tbe pnMnt worth of an annuity of £840, to continue 

for 8 jean, at 5 per oent, simple interest? 

2. Wliat is the true and hank present worth of a bill of £500, due 

12 months hence, at 6 per cent.? 
d. What is tlie ditTerence between the true and bank discount of a 
bin of £640, dne 8 years 6 months lience, at 4^ per cent? 

4. Find the tme and bank discount on £800, due 9 months hence^ 

at4percent. 

5. Itnd the troe and bank discount on a bill of £755 58. 9d^ drawn 

Mardi 17th» at 8 months, and discounted May dlst, at 6 per 
cent. 

6. What is the true present worth of £170 10s. 6d., doe 1^ yeaia 

hence, aft 8| per cent discount? 

7. What is the true and bank discount on a bill of £512, due on 

the lOthof Septembee, but paid on the 8th of May preceding, 
at 5 per cent? 

8. What is the present worth of £549 9s. 5}d., at the end of 82 days, 

according to the true and bank methods ? 
9i ¥Ind tbe tme and hank Ytlne of a Mil tor £157 148. 6d., dated 
Uie 27th of ^elober, at 8 months, and discounted the 8th of 
February, aft per cent 
IOl Bind the true and bank discount on a bill of £698 18s. 9d., due 
9 years 8 months and 101 da3rs hence, at 5 per cent 

11. Bequired the true and bank value of a bill of £968 14s. 6d^ 

dated the 19th day of May, at 11 months, and discounted 
the 29th of July following, at 5 pir cent 

12. Find the true and bank discount on a bill due the 20th of 

December, but cashed the 4th of April, at 5 per cent 
18. What is the present worth of £270 10s« 6d.» due 1^ years 
hence, at 8^ per cent? 

14. What is the tme and bank discount on a bill of £1288 158. 8d., 

dated the 9th of March, and discounted the 22nd of May, at 
5 per cent? 

15. Find the true and bank ^Usoount on a bUl of £987 12s. 6d., 

drawn on the 1st of January, 1859, for 8 months, and dis- 
counted the 14th of March, at 5 per cent 

16. Bought 5f brewings of ale, each consisting of 6 butts 2 bar. 83 

gal. 8 qts.ff at £1 lis. 6d. per barrel, and 6 months credit ; what 
ought to be deducted for present payment, at 5 per cent. ? 

8* 
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DZSGOUHT BT COMPOOVP IrTBBB&T. 

110. If .money be diaconnted at a certaiii rate of.oomponnd [ft- 
terpst, the present valae is sncli a sum as will, bj befng improyed at 
once at the same rate, amount at the end of the gifen time to the 
sun due. 



(1.) What is the present worth of £1, to be recUVed 8 yean 
hence, discounting at 5 per cent., compound interest? 

XI, at 5 per cent, for 3 years by Table L = X1-1576S5, whieh 
is found by multiplying 1*05 X 1*05' X 1*05, as shown already h 
compound interest. Then £1 will be the present value of £1*157625, 
due 8 years hence. Therefore, by proportion, 

amt. amt. p. vaL i*0O0000 ^ a* d. 

As 1167 625 : £1 :: XI : a: = *j[^^": =r*868*88 =17 Sj = 

present value of XI, due 8 years hence, at 5 per cent, compound in- 
terest. ) 

(2.) What is the present value of £563*482, due 8 yean hence, 
at 4 per cent, compound interest ? 

By Table I. the amount of £1, for 6 yeaxt, at 4 per cent, is 
£1124864.» .^ : 

Present value = j^^^q^ X 662-432 i= £500 Ans, 

(3.) What is the present worth and discount of £607 158. OjcL, 
for 4 years, at 5 per cent, compound interest? 

The amount of XI, for 4 years, at 5 per cent (by Tabl^ I.)i is 
(1-05)* = 1-216506. ^ 

Present value = t^Jtti X 607-753125 =£ £500. 

EXERCISES 88a. 

1. What ready money will purchase £100, which will not become 

due until 10 years, at 5 per cent., compound interest ? 

2. What is the present worth of £816 168. 4*8^8d., due 5 ye^n 

hence, at 5 per cent, compound interest?. 
8. What is the present value of XlOO to be received 5yearahence, 
at 5 per cent, compound interest ? . , 

* Present value of XI, due 3 years hence, at 4 per cent, ccunpound Inierelt, 
wiU be rp^ = -888996, and -888990 X 663-432 = £500. 
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COMMISSION AND BROKERAGE. 

111. Commission is the sum paid to an agent for baying or 
soling goods, or transacting any other business, and is estimated 'at 
a certain rate per cent. 

-: 112. Bbokxbaob is a charge made by a broker, at so much per 
cent., for baying or selling stock, and executing bill-transactions for 
others* In the public lands the charge is 2s. 6d. per cent. 

EXAMPLES. 

(1.) What is a honse-agent^s commission on rents collected by 
Wm. to the amoont of £85 16s. 8d., at 6 per cent. ? * 
££s.d.* £s. d. 

As X%: 86 16 8: : t|: a; = 4 6 9} commission. 

20 1 

£4 6 9} 

(2.) A hoase-agent having sold a house for £675, what is his 

commission on the sale, at 2^ per cent ? 

£ £ 9. d. £ s. d. 

Aa\\^iB76 0::1S^^ :« = 16 176. 

40 1 

£16 17 6 

' (3.) What is the commission on the sale of goods to the amount 
of £487 12s. 6d., at 5 per cent? 

J^ £ s. d. £ s. d. 

As X^: 487 12 6:: t^ : s = 24 7 7^ commission. 

2a 1 

£24 7 7^ 

(4.) A commission agent sells goods to the amount of £2075 

128. 6(i, at. 6s. 8d. per £100; what is his commission ? 

£ £ s. d. £ 8. d. 

As 100: 2075 12 6:: i: » = 6 18 4f 

6,91 17 6 
20 



18,37 
12 



4,50 
2 

1,00 



• If the comihiMion be 5 per cent, that wiU be Is. bi the £; if 2i^ per cont^ 
it will be 6d. 
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xzBBonss M» 

1. What Is A hon i e ag e i it*! oommifiioii on Moto coPeetod by Uoh 

•moontiiig to £158 17s. 6d^ at 5 per c«L? 

2. Whst is the commiision on houses sold for £<65 6»f at 2|'pif 

oentP 
8. What Is the brokerage on the pvrehase of £06,000 stook, ti- 

£|^per cent? 
4. A broker's charge at 2s. M. per oent., in the porehase of stock} 

amounted to £7 16s. lOjfd. ; what was the amount of stock 

purchased ? 
5. What is the commission on £5878 12s. 6d. at f per cent? 
C, Find the commission on the purchase of 7598}- lb of cotton, at 

7id. the lb., and 6957^ lb., at 7^6. the lb., at } per osnt. 
7. Purchased for J. Elms and Co. 7584^ buhek of wheat, at 7s. 91 

the boahel, and 848,^^ banrels of floor, at £1 12s. 6d. tiis 

barrel ; what is the purchase monegr aad the '■^wwHr^ 

thereon, at 2f per cent? 
9. What U the commtalon^ (8769jlb.ar«««,«t6Hih.n..), 

9. What Ib the commission on the purchase of 80 bales of ootton, 
each weighing 2cwt. 2qr. 17^ lb., at 5-^^ the lb., and 
42 packs of wool, each weighing 5 cwt. 2 ^« 17 Ib^ st 
£5 16s. 7d. the cwt., at ^ per cent? 

10. Whatisthecommis-^ r5387|flb. of cotton,at 5Dd.p6rIb.\ 

8ionat^percentW4965^1b. „ „ 5||d. « W 

on the sale of ) (1785 lb. „ „ fr,^ „ ) 

11. Find the commission] r 5968} Ib. of cotton, at 7^id. the lb) 

at ^percent on the > < 6915^ lb. „ „ 7^ „ N 
purchase of ) ( 4893^ Ib. „ „ 7{^ „ ) 

12. What is the commission on the purchase of 825^ bales of cottony 

each 2 cwt 2 qr. 17^ lb., at 7}d. per lb., at f per cent? 
18. What is the commission, at } per cent, on the sale of 

( 53| pieces of cloth, each 87^ yards, at 8s. S^d. per yard. ) 
'21f •,,.,. 85| „ „4s.5id. „ r 

14. What is the commission, at 1} per cent, on the purchase of 876 

barrels of flour, at £1 ISs. lid,, and 689 barrels at £1 18a. 
5^d. per barrel? 

15. What is the brokerage at •{- per cent on 6978 lb. of cotton, at 

6|d. per lb., and 45761b., at 7}d. per lb.? 
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Stock oh SiooUi 

118. SiooK, thongli a term na%d to denott the capital of banks 
and trading oompaiiie8» is also applied to tha money borrowed at 
diflbrent times bj the goyemment, when the public zerenue did not 
snifioe to meet the exigences of the oonntrj. These stocks or debts 
wUdi the government has contracted are called theyimdlf, and their 
amount the naiUmal debt,* 

Of this d^t, the govcmment« reserring to itself the option 
of paying off the principal, is boand only to pay the interest, 
but if the creditor wants hb principal, he has only to sell it oat to 
another, who has money to lend at interest. This person who pur- 
chases, then becomes ths creditor, and to him thenceforth must be 
paid the interest on the amount purchased. 

* The pnetlee of bocrowtaig moiiej for a perpetuity, was began in the reign 
of ?niliam IIL ; previous sorerelgiis indeed were borrowen, but their loans 
were repaid. WHliam, however, and his immediate saoceason borrowed 
without any hitention of repaying, and began a debt, whldi in I860, amounted 
to £804,SM,t88L In the same reign, the intereat given for loans was very 
•various, being regulated by the state of the money market ; but in the reign of 
George U^ instead of varying the interest upon the loan, the rate of interest 
was generally flzed at S per eent, and the necessary variation was made in 
the sum Ihnded. For sometfanea, far 480 lent to the state, £100 were given in 
the Amda, paying £3 annually; hence, in oonsequenoe of this practice, the debt 
nowamonnta to nearly {ths m<ne than the actual sum advanced by the lenders. 

The mass of the debt having been contracted at S per cent, the Cerent 8 per 
eents. were, in 1751, ooosolidated into one stock, known ever since as the 9 per 
€emt eoms&b, and amounted, tai 1860, to a debt of £406,915,833. The Amds 
have undergone great changea. Themarket value of the 3 per cents, fell from 
107, (in 1787), their highest value, to 47^, (in 1797) their lowest value, so that 
selling in 1787, at 107, and buying in 1797 at 47}, would be equivalent to 
dearing li4|- per cent.,— a rise and depression calculated to make or lose 
fortunes. In 1749 and 185S, the 3 per cent funds were at jxir, that is, £100 
9Uxik would bring £100 in the market 

The interest on the National Debt has undergone several redactions, 
amounthig, from the years 1716 to 1854, to £4,188,000; still the interest and 
charges far its management, at the end of 1859, were £88,373,416. This sum 
bas been rednoedto the extent of £1,350,000 by the termination ct the long 
annuities In January, 186a The annual charge of the debt, as it now standsi 
win be about £37,133,416,— a sum still sufficiently large to remind the country 
of one of the evils of war. 

The number of persons receiving interest from the ftmds is about 370,000. 
Of these many are holdera of scrip, entitling to interest for banking and 
insurance companies, which therefore makes the number of persons interested 
In the stability of the fuEds eonaldarably more than the number stated. 
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The pnrditse or sale of stocks is made tliroagh broken, wko 
charge £^ per £100, as brokerage or commiasion upon the stock 
boagbt or sold. Thus, if the puice of any* stock, such as the 3 per 
cent, consols, be 92^ the purchaser pays (£92f + i) or £9^ iar 
£100 of this stock, while the seller receives (£92f — ;|^) or £92|, 
for thb same £100 stock. 

The price of stocks varies according as money is scarce or 
plentif uL If money be scarce, any sam lent will bring a high rate 
of interest — ^mach higher than the same amount will bring in the 
funds; consequently, there is no inducement to purchase stock. 
The fonds therefore go down in value, and the more so, in proportion 
as there are more persons willing to sell than to buy. Whereas, 
when money is plentiful, a low rate of interest Is the consequence; 
then many are willing to buy stock, the funds go up, and that the 
more readily, if only few f ondholders are willing to selL 

EXAMPUES. 

(1.) What sum will purchase £1600 in the 8 per cent, consols, St 
92^ per cent ? 

As 100 : £1600 : : £(92i + ^) : = £1480 Am. 



The following were the partioolars of the National Debt, on the Ist of April, 
I860:— 

Funded debt. 

£ 

Kew S} per cents. • - . . 3,981,038 

The 3 per cent consols ... 406,916,833 

The 3 per cent reduced ... 115,081,699 

New 8 per cents. . - . • . 346,245,910 

New 3^ per cents. .... 240,746 

New 5 per cents. - - • • . 432,603 



£771,897,829 



Unfunded dd/t. 

£ 
Exchequer bills and bonds ... 16,646,600 
Debt due to the Bank of England - 11,01^,100 
>t » u Ireland - 2,630,769 



£30,292,469 



Terminable annuities. 

Life annuities - . - . . 1,099,674 

Annuities expiring April 5th, 1867 - . 586,740 

„ „ April 5th, 1885 • 116,000 

It » at various periods - 293,526 

£2,094,940 
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"' (2.) What stun do«t a person receive who sells £1600 hi the 8 per. 
cent consols, at 92f per cent ? 

As £100 : £1600 : : £(92} — i) : s = £1476 Am, ' 

(3.) What hiterest does the purchaser, in Example (1), receive 
for his money? 

£ £ £ s. - d. 

As 100 : 1600 :s .8 : a; = 48 the interest 

As 1480 : 100 : s 48 : a; = 8 4 10^ per cent Aru. 

(4.) A guardian has £600 which are to be invested for his ward, 
in the 8^ per cents, the price being 9^ ; how much stock can his 
broker bay for the money ? ' 

As (95i^ + i) : 600 : : £100 stock : = 625. Ans. 

SXBRCISES 40. 

1. The building of the Brown Free Library, Liverpool, cost aboat 

£65000 ; what annual interest would this sum bring, if it 
had been invested in the 9 per cent consols, at 98f per cent? 

2. The cost of St George's Hall, Liverpool, was about £3206a0 ; 

what snxfi would this amount purchase in the 8^ per cent. 

funds, at 9&| per cent, and what would be the annual 

interest? .. ■ 

8. .What income tax does £5843 17s. 6d. in the 3 per cent consols, 

pay at 7d in the £ ? 
4. What income tax must be paid on £18500 in the 8^ per cents.,' 

at lOd. in the £ ? 
'6. The cost of the Crystal Palace (as it stood in April, I860), with 

its contents and grounds, was £1459000 ; what sum in the 

3^ per cent fends, would this amount purchase, and what 

would be the annual interest accraing from it? 
-6. A person who has £8200 in the 8 per cents., at 80^, transfers 

his capital to the 8^ per cents., at 95^; what is the alteration 

in his income? 
7. What is the purchase money of £600, in the 3 per cent reduced 

annuities at 9 If? 
6. What sum must be invested in the purchase of p per cent 

consols, at 93-^ per cent to entitle the purchaser to an annual ' 

Interest of £180 ? 
.9. A person who has £ 2854 in the 3 per cents., at 80}, transfers 

it into the 4 per cents, at 98 ; what difference does it make in ^ 

his income ? 
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10, Sold £8876 In tlie 8 par cent oomola, at 88^1 and iHthtiM 
monej reoeired purchased in the 8^ at 92f ; wbat dUftnaeo 
does it make in Uia ineoma f 



INSURANCEL 

114. Ihbubaxgb is a eontract by irliich one par^ osgagw, apoA 
being paid a certain sum, to indemniiy another party against km 
by fire, or acddenta at sea, 

(1.) The legal document binding the parties to the contract, ii 

tenned the/K>/uy. 
(2.) The sum paid for protection is termed tfaejiresiiiaw qfmntrmiee, 
(8.) The party protected, the mtured, 
(4.) The parties who agree to indemnify or jMoteet, are the Mfuro^ 

and in case of Hre sliips, wtderwriten* 

VttOL 

Fire insurance offices charge annnaOy-M 

Is. 6d. per £100| on common insnrancea 
2s. 6d. „ on hazardons 

From 5s. to 10s. „ on doably hazardous. 

And still higher on special insurances, which comprise all risks 
of extraordioary hazard, together with an annual duty * of Ss. per 
cent on the sum insured, which is paid to government. There is 
also Is. duty on each policy, which is usually paid by the company. 

Premium On an ordinary dwelling house, la. 6d. per £100. 

„ Hotels, public-houseS| and bread-baking houses 28. 6d. 

per £100. 
f, Pawn- brokers, soap makers, and thatched-houses, 5& 

per £100. 
„ Distillers of spirits, boHers of oil, drug grinders, &e^ 

10s. 6d. to 21s. per £100. 



* Farm stock, embradng crops, implements of hnsbaadrjr, and ttve stodc ca 
the farm, are duty free ; bat the farm bailings are ohargeabls idth tbe 
same daty as other property. Pablic hospitals are also exempt firam dnty; 
but no other charitable institutions. The premium charged tar 1 mimUi is ith 
of the aimoal; forS months i; for Smonths f ; and for more than 6 months the 
enthre annual premium. The duty on any fractional part of a £lOOit ftios£\ 
td. ; for £20, 7d. ; for £50, la 6d.; for £70, 2s. Id., and for £99, Ss. 8d. 
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i8n(0»A»c«. 



J ioO •• V""^ "• ' _ £18.. 64. W"^ •''^^ ,„ 
"'^^ , £ •• ,26 ptemta*. 



£ £ »• 726 piem"™. 

^l00..«W0..-.8.» 



xTTTo total «P«^ 
•„^«, hotel tor ««'*•''* 

,..^.tUth.«P«»'* ^„t.? 
miasn »«• "^ ^ ». d. 



ga.^ and awj "" ■ f ». o. 

^ .. .0 litotal 



f iTTTu total expend. 



**^''^ **■ «ntam 10s. ea., and duV 
^ •»AHfy ^797, It ^^^ 18 the duty cbargea 



»^ *».^.*^ present tiine-^^a^ _.m £1,834,^^ 



»«*^ "*T^,Vto 38. per cent.. — 

^ totil tfw^ Bng»«»^ ***^ 452,000 " 71,277 

m Bc«^ 47,518.«>0 
Xtt Ireland ^ll 



^Otoi £1,002,491,000 



ise 



2. A steamboat, wlule plying, ia insured for £7500 afudnst fin; 

premiam IDs. 6d^ duty 8s. per cent ; what ia the ezpeBN 

of faisuring? 
8. For what amount was a thatched eottage inanred, whea tin 

expense was £1 18s., and the premium 58., duty, asusoal? 
4. What insurance must be paid at 1^ per cent., wliich corefl 

an expenses, for conveying 88 lb. 2 oz. dwt. 2|-grs.bQUifli^ 

firom Liverpool to Kew York, when valned «t £S 178. 10|d 

per ounce? 



Mabihb. 

115. The duty on marine policies is by Act of Pailiament of 1844^ 
regulated by the rate of premium cliaiged, aoeording to the fbUowing 
scale.* 

s. d. 

If the prendum Is not above IDs. per cent, the duty is -OS 

If above IDs:, and not above 20s. „ „ - - * i 

V 208. n „ 80s, „ „ - - - 1 

,9 80s. „ „ 408. „ „ - • -20 

M ^Os. „ f, 508. „ „ • • - 8 

,.508. * -40 

ffinturedfir any certain term or period of time. 

On every £100 insured for a period not exceeding 6 calendar 

months. • - - • - • - »86 

On every £100 insured for a period exoeeeding 6 calendar 

months. - - • - - - - -40 
The duty upon any part of £100, is the same as upon £100, 

EZAKPLB 0), 

What is the expense of insuring a cargo, valued at £2991, ttom 
Liverpool to Hamburg ; premium 298. per cent, policy duty as per 
scale. Is. per cent., and broker's commission on f prendum 8J per 
cent. 



* The premium for the same voyage will vary aceoi^ding to tiie aesaoiia, Uw 
qaality of the vessel, the sort of goods with which the ship Is ladm, and d>e 
known character and capad^ of the captain. 

t The commission^ which is calculated on the preminmi ranges ftom 6 to U 
per wnt-t according to stipulation* 
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As JeiOO : £2991 : : £1^ : s = £87 7i. 9d. pRminm. 



2991 
747 16 

87,88 15 
20 




Ab £100 : £87 7a. 9d. : : 8| : = £3 2i. 8}d. commission. 
12 

12)87 7 9 



£8 S 8} 

i 

Pdicj dnty on £3000^ at li. ptr etnt = £15 Oi. Od. 



Aim, £55 10 Of eatbe exponse. 



WKwmcmn 41. (eomtinved), 

A. What is the expento of intqring £5000 worth of gooda from 
London to Bombay, at 50a. per oent, premiam ; policy doty, as 
per scaloi 88. per cent | broker's commission on premium 10 
per cant P 

6. A vessel is insured on a royage from Hull to New Orleans for 
£2400 ; piemimn 40s. per cent. ; policy duty, as per scale, 
28. per oent, and broker's commission, 7^ per cent. ; what is 
the entire expense ? 

. 6. Hod the expense of insuring £2400 on goods, from London to 
Dablin, at 50s. premium per cent. ; policy duty, as per scale, 
4a. per cent, and broker's commission 12 percent, on premium, 

EXAMPLE (2), 

What sam must be Insured on goods worth £2910, on a voyage 
from liyerpod to Melbourne, the premium being 508, per cent. 
pdUcy dntj 4s. per cent, and broker's commission 12 per cent., that 
in case of loss, the full value of the goods may be received ? 
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Premium - - 60 

Policy duty - - 4 100 

Commission on 50s. 6 8 

30 ) 60 As 97 : £2910 : : 100 : s = £8000 

£8 

8 What was the expense, in March 1861, of insuring a cargo of; 
cotton, valued at £2900, from New Orleans to Liverpool ; tlw 
premium, instead of being as usual 80^, was then 60a^ p« 
cent, owing to the. warlike aspect of affairs between ths 
Korthem and Southern States of the American Union; policy 
duty, as per scale, 4s. per cent., commission 10 per cent. ? 



PROFIT AND LOSS. 

116. Those questions in Arithmetic which relate to gain or lota- 
are placed under the head of Prqfit and Loss, 

In order to compare the different gains or losses of several indi- 
viduals emplo3ring different capitals in business, a common atandaid 
capital of £100, or 100 of any money denomination, is choaen, by . 
which each person's gain or loss on this standard capital is ascer- 
tained. 

BXAMPLE8. 

(1.) Bought 1 cwt of tea, at 4s. 2d. per lb., and sold it at 4a. 6d. 
per lb.; what is the gain? 

£ 8. d. 
4 6 

4 



£ s. 


d. 


4 


2 




4 


16 


8 




4 


8 6 


8 




7 



18 
4 

8 12 

7 



£28 6 8 cost. 25 4 selling price. 

28 6 8 cost 



An$. £1 17 4 gain. 



Otherwiae, 
£ a. d. 

4 6 

4 2 


4 gain. 

4 





i 


• 

4 
4 





6 


4 
7 


£1 17 


4 gain* 
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(2.) BongliC lewt of taa, at 4t. 2cL per lb., and fold at 4m, 6d. 
par lb. ; what is the gain on 100^ or tba gain per cenL t 

a. d. 
4 Gielling prica. 

4 Sooat 

coat ooat. gain. 

Aa 4a. Sd. : 100 : . 4 : « = 8, or 8 par cant; 

that ia, 8d. on lOOd., 8a. on lOOi., or X8 on £100; ao that the 100 
h naad to repreeent either £100, lOOa, or lOOd. 

(ft.) Bon^t tea at 4i. Sd. per lb.; at what price moat it be sold 
par Ibk to gain 8 per oent ? 

coat - eoat adling price. 
Aa 100 X 4a. Sd. 1 1 108 : c s 4a. 6d. the lelliDg price. 

(4.) If I boogfat tea at 4a. Sd. per lb. ; at what price per lb. 
did I aell it when I loot 8 per cent ? 
cost ooat eelling price. 
Aa 100 I 4a. Sd. z 1 93 : s s 8a. lOd. the selling price. 

<5.) What is the coat of a lb. of tea, ivhich, when aold for 4s. 6d., 

caalized a profit of 8 per oent ? 

selling price. coat 
Aa 108 : 4b. 6d. : : 100 : = 4a. Sd. the required coat 

(6.) What is the baying price of a lb. of tea, which, when sold 

fdir 88> lOd., entailed a lose of 8 per oent? 

asOing price. ooat 
Aa 9S : 8a. lOd. : : 100 : « =s 4a. Sd. the required coet 

(7.) If hy aelling tea at 8s. lOd. per lb. I lose 8 per cent ; what 
mnat it be sold for per lb. to dear 8 per oent ? 
aelUng price, aelling price. 
, Aa 9S :.8a. lOd. 1 : 108 s jb = 4a. 6d. the required selling prica 

Oikminm, 

Bailing price, cost. 
Aa 9S : 8s. lOd. : : 100 : = 4s. 2d. s= cost 

ooat ooat 
As 100 : 4s. Sd. : : 108 : « = 48. 6d. = selling price. 

Semarhi. — 100, which remains a fixed number, stands for capital 
or cost ; when the aelling price is 92, there Ib a loes of 8 per cent j 
but with a gain of 8 per cent the selling price is 108. 
If 100 be termed the tmo^mary cost, 

9S or 108 will be termed the imaginary seUing price, according 

[as there is a loss or gain of 8 per cent 
8 will be termed the imaginary gain or losSf according to the 

[case. 
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(8.)* By selling tea at Ss. lOd, per lb., 8 per cent is lost; what 

Is the gain or loss per cent, when ihei same tea Is sold at 48. 6d. 

per lb.? 

s. d. 8. d. selling price 
As 8 10:46: 92: » =: 108 and (108 •— 100) = 8 per cent gain. 

(9.) By selling tea at 4i, 6d. per lb., which oort 48..8d, perlb., 
there is gained £1 17a. 4d. ; what quantity was sold t 

a. d.' 

4 6 = selling price. 

4 2coet. 



AsO 4:£117s.4d.::llb.:0sll21b. 

(10) If a person gain 12^ per cent. by selling 8 eggs for 6}di 

how much does he gain per cent, by selling 8 eggs for 2^ ? 

As 112^ : 6}d. : : 100 : » = 5}d. the buying price of 8 eggs. 

eggs. 
As 8 : 3 : : 6^ : » = 2^ the baying price of 8 eggs. 

2^ selling price of 3 eggs. 

2^ cost of 3 eggs. 

As 2^. : 100 : : ^ gain on 8 eggs : x = 15^ gain per cent« An$, 

Othenoite, 

^ 100 

Aru. Ib-ff 

(11.) By selling cloth at lis. dd. a yard, there is a loss of 10 p^ 
cent; is there a gain or loss, and how mnch, when the same doth 
is sold for 12s. ? 

As lis. 3d. : 12s. : : 90 : a; = 96 and 100 — 96 = 4 per cent losa. 

* In the fore^hig examples the proportdonal airangement can be eqpceaaed 
in words as follows: — 

Ex. (2.) As cost : Imaginary cost : : gain : Ima^ary gain. 
„ (3.) As Imaginary cost : cost : : Imaginary selling price : selling price. 
„ (4. ) As imaginary cost : cost : : imaginary selling price : selling price. 
„ (5.) As imaginary selling price : selling price : : imaginary cost : cost 
„ (6.) As imaginary selling price : selling price : : imaginary cost : cost 
„ (7.) As imaginary selling price : selling price : : imaginary selling price : 

selling price. 
,1 (8.) As selling price : selling price : : imaginary selling price : imsgiatfy 
selling price, less imaginary cost = imaginary gain. 
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Odkarwmf 

Lk t. eott. 

As 90 : 111. 8d. : : 100 : X = 12s. 6d. cost price. 

•. d. 
IS 6 

12 

C06t> L COft. «-^-— 

Am 12f. 6d. t 100 : : 6 : = 4 per etnt loit. 

(12.) A bnckflter boogbt 180 eggs, at 2 a pennj, and 180 more 
at 3 a peony, and told the entire at 5 for 2d.; was there a gain 
or loss, and ^ow much per cent ? 

e. e; d* d. 

Ab2 : 180 : : 1 :« := 90 

As 8 : 180 1 : 1 : s = 60 

a. 6. d. 150 =cost price. 

As 6 : 860 : 1 2 : c = 144 = selUng price. 

o. e. loss. 6 loss. 
As ISOd. } 100 : : 6 : X =s 4 per cent loss. 

szEBcnss 48. 
X. Booght 185 Ih. of sugar, at 5d. per lb., and sold it at B^d, per 
lb.; what is the gain? 

3. Bought 826 lb. of cheese, at 8}d. per lb., and sold it at 9^d. 

per lb. ; what is the gain ? 
a Boo^t 2561b. of soap, at 2jfi» per lb., and 8<^d it at 4^ 
per lb.; what is the gain? 

4. Bought 428 jards of doth, at 14s. 8d. per yard, and sold it at 

16s. 8d. per yard ; what is the gain? 
8. Bonght 697 lb. of soap, at 8^. per lb., and sold it at 4^ per 
lb., what is the gain? 

6. Bonght 3 cwt. 2 qr. 5 lb. of bacon, at Qjfi. per lb.« and sold it 

at 8d. per lb. ; what is the gain ? 

7. Bonght 12 tons 27 lb. of sngar, at 4jd. per lb., and sold it at 

7|d. per lb. ; what is the gain ? 

8. Bonght 2 tons 18 cwt. 8 qr. 18 lb. of tea, at £214 ISs. 4d. per 

ton, and sold it at 28. Ijd. per lb. ; what is the gain? 

9. Bonght 170000 ounces of sugar, at £2 13s. 8d. per cwt, and 

sold it at 6 jd. per lb. ; what is the gain ? 
10. Bought 758000 ounces of coffee, at Is. l^d. per lb., and sold it 
at £6 58. 4d. per cwt. ; what is the gain ? 
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11. Bougbt 169 cwt 8 qr. 26^ lb. of cheese, at £8 Us. 8d. per ewt, 

and sold it to gain £79 6s. 6^; what is the ^eUfaig price of 
Icwt? 

12. Bought 6893 lb. of sugar, at 9^ per lb., and sold it at £1 12i. 

8d. per cwt ; what is the gain ? 

13. Bought 18 cwt 2qr. 271b. of batter, at £93 6b. 8d per ton 

and sold it at 11^ per. lb. ; what is the gain? 

14. Bought 4f bagsof lioe, eadi weighing 6 toQs t4'ewt 8 qr.l6 Iba, 

at £1 12s* 8d. per cwt, and sold it at 8jd. per lb. ; what it 
the gain? 

15. Bought 8f chests oi tea, each weighmg 18 cwt 2 or. 16 Ih, it 

£13 Is. 4d. per cwt, and sold 24 cwt 2 qr. 18 Ibw, at 28. 8d. 
per lb., and the remainder at £13 . 10a. .8d. per cwt. ; what is 
the gain ? 

16. Bought 17 cwt 2 qr. 26 lb. of tea, at £298 18s. 4d. per ton, snd 

by selling it, lost £8 6s. 6d. ; what was it sold at per cwt? 

17. Purchased 18 cwt 2 qr. 27 lb. of batter, at "£186 18s. 4d. the 

ton, and sold it so as to gain £18 ^8. 4|d. ; what was it sold 
at per cwt ? 

18. Purchased 7^ hhds. of sugar, each weighing '5 ewU 1 qr. 12lh, 

at £1 12s. 8d. the cwt; sold 18 cwt 2qr. 281bu, at £1 
178. 4d. per cwt, and the remainder at 8fd. the lb. ; what wn 
the gain ? 

19. Bought 93 cwt 8 qr. 12 lb. of iron, at 98. 4d. the cwt, and paid 

as charges thereon £3 4s. 6d. What is gained by seDing 
27 cwt. 2 qr., at 12s. 4d. the cwt. ; 29 cwt 1 qr. 201b., at 
12s. 8d., and the remainder at 128. 9d. per cwt ? 

20. Bought d7f chests of tea, each weighing 7 cwt 2 qr. 181b., at 

£13 Is. 4d. the cwt ; sold 113 cwt 3 qr. 25i lb., at 28. 7|d. 
per lb., and the remainder for £2336 10s. I0(d. ; what ii 
the gain, and at what price did the remainder sell per cwt? 

21. Bought 189-^ barrels of flour, at £1 188. 9d. the banrel, and 

sold the flour, so as to gain lOf guineas; what was it sold at 
per barrel ? 

22. Bought flour at 61b. for a shilling, and sold it at 5 lb. for a 

shilling; what is the gain per cent? 

23. Bought 5 75 hhds. of sugar, each weighing 6*436 cwt, at 

£1-645 the cwt , and sold d'4375 cwt., at 3^ the lb., aiid 
the remainder at £1*7435 the cwt ; what is the gain ? 

24. Bought tea at 5s. 6d. the lb., which in consequence of a ftU in 

price, was sold at 4s. 9d. the lb ; what was the loss per 
cent.? 
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If I buy cloth at 08. 4d. the yard, and sell it at lOs. Cd., what is 

my gain per cent? 
Bought tea at 88. 4d. the lb. whicb, being damaged, is sold at 

Ss. the lb. ; what is the loss per cent ? 
Bought 87cwt. 8 qr. 141b. + 7*2785 cwt + 6|jcwt. + 47*82 

cwt + 82f cwt + 27^ cwt of pork, at £2*0625 per cwt, 

ai^d sold it at 5^. the lb. ; what is the gidn? , 
Bought 148^ barrels of flour, at £1 168. 9d. the barrel, and 

sold it to gain 18^ guineas $ what was it sold at the barrel ? 

Bought 648 yards of doth at 7s. 7d. the yard, 68 at lis. 6d., 
98 at 4^, 487 at 10^ and 98 at 9s. 4d.; the whole was 
sold at 15 per cent loss ; what was the entire quantity sold 
for, and the ayerage selling price of 1 yard? 

A spirit dealer bought at an excise sale 46|- gallons of Hollands 
at 188. the gallon, and 86|- gallons of rum at 16s. the gallon. 
After reducing these spirits by 1 gallon of water to every 5 
of spirits, he sold the Hollands at iGs. 6d. At what rato 
per gallon must he sell the mm so as to dear 20 per cent on 
the whole? 

Bought 49-45 lb. of tea at 2*65s. the lb., 4*88 cwt at 28. 8*75d. 
the lb., and 16-825 qr. at 8s. l*65d. the lb.; what is the 
average price of 1 lb., and at what must it be sold per lb. to 
gahi 2^ per cent ? 

What is the cost of 87*675 tierces of beef, each weighing 8*745 
cwt + ^ cwt 2-65 qr. + 3 cwt 3 qr. 18*48 lb. + 2 cwt 1 
qr. 14*672 lb. at £14 16*8758. for 5*875 cwt? 

Bought 81*875 tierces of beef, each weighing 8*785 cwt + 4 
cwt 2*45 qr. + 5 cwt 8 qr. 18*75 lb. + 2 cwt 1 qr. 24*675 
lb., at £18 17*8758. for every 5*275 cwt; what is the cost? 

Purchased 5*375 cwt of butter at £4*2 the cwt, 7 25 cwt at 
£8*75, and 2*75 cwt at £8*875 the cwt ; what is the average 
price of 1 cwt? 

Purchased 84*35 casks of sugar, each weighing 4*87 cwt + 
8*485 cwt + 6*895 cwt + -1875 cwt — 2*6475 cwt, at 
£28 15*458. the ton, and sold it at 8*25d. the lb.; what is 
the gain? 

Bought 34*375 chests of tea, each weighing (3*175 + 2*1875 + 
1*682) cwt + (2*875 + 6*63) qr., at £245*675 the ton, and 
add the tea at 2s. lOd. the lb.; what is the gain ? 

Purchased 7} barrels of beef, each weighing 2 cwt. 8 qr. 20 lb. 
at £2 6s. 8d. the cwt., and sold 15 cwt 1 qr, 10 lb. at S^d. 

9 
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tbe1b.,andtliercniiunderBt X2 13a. Sd. the cirL wlut ist| 
gain? 

. T, .. ( 839H yards at Eb. 9d. the vara, 1 , ,, . , 
I. Bought I „^ " ■ ^ _ ^ ^ , _^ ' ^' 1 and sold the tl 
I S8S^ vuTds at 5s. 8d. tbs yird, I 
(o gain £17 5s. S^d.; wbstwos the aiciage SBlling pi 

>. If *8-375 + 9-9475 cwi of beet be sold at ejd. Ihe lb-, and than 
U a gain of £1 9a. 0'127Sd. by the sale ; what is the b 
price par cwt ? 

I. Sold I7a cwt. B qr, 101b. of butler at £G 15a. Id. pet ci 
gained thereby £62 IBs. lOid.; at what price was it 
per cwt. ? 

.. If 7S cwt. S qr. 18 ib. of tallDW cost £175 Ss. 6d., bow m 
be sold per cwt. to clear 8 per c 

!. Bought Tl cwt. 3 qr. ISlb. of cotTee at £1 13a. 8d. thecwt,al 
S7cwt. 2qr. 251b. at £4 15a. Bd. per cwt. ; what ra 
average selling price of 1 cwt. lo aa to dear 7} pet cant-f 

I. Bought J of 8j bags of wheat, each contusing S qr. 4 bi 

peck 1 gal., of which 1^ + 3J bushels cost If guineas, bt 
are eold foT If guineaa ; what is the entire gain? 

I BDaght ai'5 packs of cloth, each pick Gontainlng S1'S5 pieot 

of 31-6 yaids, at 3a. 7jd the yard, and lold it ao as to gilk 1 
lOJ goinesB ; at what waa it aold per yard ? 

1. Shipped to Boideanx GOO qnartera of wheat at iBa. lOd. pe? 
qoartet; 300 of barley at 2os. 6d. per quartet; and 200 ywib 
of cloth at 153. 9jd. per yard. Insured tbe cargo for £1100 tl 
2 guineas per cent., policy duty bnng 5s. per cent, and othef 
cbargea amounting to £59 59. Tbe sales yield a Det procoedi 
of £-2000 ; is there a gain or loss, and how mnch pet eent. ? 

i. Bought SG 96 barr^ of flour at £1 16s. 3^ per band, and 
■old it at 2 Jd. per lb. i what ia the gain, and the gain ps 
cent? 

r. Bought 69-375 cwt. + 14-45 cwt of rica at 2Jd. par lb., and 
■old it at£l 5s. 3^ per cwt; what ia the gain, and the gain 

I. Bought 18 cwt 3 qr. 27 lb. of coffee, at £95 13b lOd. per too, 
and aold 10 cwt 3 qr. 17^ Ib. at la. Ijd. the lb. and the re- 
mainder at £4 ISa. 9d. fee cwt ; what is the gain, and iJu 



'■ Bouglit 9 butts of rum, each i 
1 pint at £52 12»- T^d. pi 



inuig 30 hhds. 41 gals. S 
d., audtoldit at ias.Sd. 



gallon i It there gdn or low, and to what extant t 
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50. Pnzcliased 68.875 cwt + 18*4625 cwt. of beef, at £2 ISs. 3^d. 

per cwt, and sold it at 5jd. the lb. ; what is the loss, and the 
loss per cent? 

51. Bought 1400 casks of tallow* at £2 5s. per cask, and sold one 

half at £2 158. per cask ; the rest being damaged, is sold at 
sach a price per cask as to realize the purchase money — ^what 
was it sold at per cask? 
62. Paichaj9ed 78 cwt 8 qr. 181b. of tea at £14 17s. 6d. per cwt; 
bnt 18 cwt I qr. 51b. being damaged, were sold at such a 
price as to incur a loss of 20 guineas ; at what price per cwt 
was the remainder sold in order to dear £80 9s. 7d. on the 
entire quantity ? 

53. A spirit dealer purchased at an excise sale, 46f gallons of gin 

at 18s. per gallon, and d8|- of rum at 16s. After adding 1 
gallon of water to every 5 of spirits, he sold the gin at 1 68. 6d. 
per gallon; at what rate must he sell the rum per gallon to 
dear 20 per cent on the whole ? 

54. Sold 25 cwt 3qr. 101b. of beef, at £2 17s. 10^ per cwt, 

and thereby gained 7-}^ guineas; what is the buying price 

per cwt? 
^5* A merchant bought 1260 gallons of wine, half of which 

being damaged, he sold for £330, which was at a loss of 12 

per cent, and the remainder for £397 ; did he gain or lose 

by the whole, and how much i>er cent. ? 
56. By selling tobacco at 4s. 4|d. per lb., I clear cent, per cent- ; 

what la the gain on 17 cwt 3qr. 25^ lb., at £18 15s. 8d. 

per cwt, and the gain per cent ? 
57* Sold tea at 8s. 9d. per lb., which was at 5 per cent profit, 

and gained thereby £16 18s. 4d. ; what quantity did I sell ? 
58. Bought 188 gallons of brandy and 112 gallons of rum, till at 

8s. 6d. per gallon — tlie brandy is sold at lis. 8d. per gal. ; 

at what price must the mm be sold in order to gain 20 per 

cent on the whole ? 
59« Purchased 189^^ barrds of flour, at £1 16s. 8d. per barrel, 

and sold the entire at 2 jd. per lb. ; what is the gain, and the 

gain per cent? 

60. Bought 89*964285 cwt of butter, at £-05729 per lb, and 

sold it to dear 5 per cent ; what was the entire selling price ? 

61. Bought 18 cwt 1 qr. 19*25 lb. of tea, at £-287 5 per lb., and sold 

it so as to dear 5per cent ; what was the entire selling price ? 

62. If 104*1255 oz. of gold be bought, at £2 IBs. 7^. for -6 oz , and 

be icld to dear 12^ per eent ; what is the whole edling price ? 



1C6 iuurmtEnc. 

63. CoQglit 9} loads of Tune, each weigbiiig 13 cwt. 1 qr. 19*25 lb.» 

at £3 189. Cd. per cwt., and sold it at 6 per cent, profit; wbat 
was the selling price? 

64. Bongbt 8 pieces of doth, each contahiiiig 67*5625 jrardsy at 

Cs. 9^. per yard, and sold the whole to dear 12^ per cent; 

wbat was the whole selling priee ? 
C5. Parebased 21|- pieces of cloth, each containing 85^ yards, at 

£15 13s. 9d. per piece, and sold it at Qa. 9d. per yard ; what 

is tbe gain, and the gain per cent ? 
CG. Bought 5| pieces of silk, each containing 87} yards, at 7b. 10^ 

per yard, and sold it to gain 7^ gnineas; what was the idlk 

sold at per yard? 
C7 Sold 9 hhds. sngar, each weighing 17 cwt. 8 qr. 18 lb., at 

£1 5s. lOd. per cwt, which was at a loss of 4 per cent; 

wbat was the cost, and the loss? 
OS. Bought 13 cwt 2qr. 251b. of eofflee, at £75 88. 9d. per ton, 

and sold 8 cwt 3 qr. 19 lb. at 7jd. per lb., and the remainder 

at £3 lis. 10^ per cwt ; was there a gain or loss, and hoir 

much? 
CO. Bought 5*375 parcds of oats, each containing 7282 bosbeb, 

at 5s. 8jd. per bushel, and sold the whde to gdn 8 per cent i 

what was the selling price and the gain? 

70. Purchased 10*5 packages of tea, each weighing 6004*88625 Ih, 

at 13s. 6jd. for 8*5 lb., and sold it to gain 7^per eent; 
what was the selling price and gain ? 

71. If G*75 pieces of satin, each measuring 7282 yards, were sold 

for £16755 ds. ll'835d., by which 8 per cent was cleared 
what was tbe whole gain, and the cost i>er yard? 

72. Bought df bags of coffee, each weighing 18 cwt 2 qr. 16 lb., 

at £6 10s. 8d. per cwt, and sold 24 cwt 2 qr. 14 lb., at 
Is. 4s. per lb., and the remainder at £6 158. 4d. per cwt; 
what was tbe gain, and the gain per cent? 

73. Bought 357 qr. 5 bus. 3 p. of wheat, at 58s. per quarter, and 

sold 85 qr. 2b. 1 p., at 63s.; 185 qr. lb. 8 p., at 64s. 6d; 
and tbo remainder at 64s. per quarter; what was the gain, 
and tbe gain per cent. ? 

74. Sold wool at 133. per stone, and lost thereby 15 per cent; how 

many stones were there, when the purchase money was 
£75 8s. 3d. ? 

75. Sold tallow at 7s. 7d. per stone, which was at 12|- per cent 

loss ; what was the cost of 7 cwt 3 qr. 18 lb. sold ? 

76. Sold 23 hhds. of sugar, each weighing 17 cwt 8 qr. 18 lb.; tan 
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16 lb. per cwt., at XI 98. 9d.per cwt, and thereby gained 8 
per cent ; what was the cost? 

77. Bought 7f nuggets of gold, each weighing 5 lb. 10 oz. 12 dwt., 

at £41 128. 6d. per lb., and sold them to dear 5 per cent ; 
what was the gain? 

78. Bought 97 a. 8r. 25 p. of land, at £2 5s. 6d. per acre, and sold 

it so as to gain £27 16s. lOi^l. ; what was the gain per 
cent.? 

79. A grocer bought 14 cwt 1 qr. of coffee, for £61 10s. 3d., J^ 

which he sold 2 cwt. 1 qr. 14 lb. at cost price ; at what rate 
per cwt. most he sell the remainder, so as to clear £7 IDs. 
by the bargain? 

80. Bought 7f bags of coffise, each weighing 2|> + 2| cwt, at 

Is. 2^ per lb. ; what most the whole be sold for, in order 
to dear 8 per cent ? 

81. Sold batter at £4 10s. per cwt, which was at 22^ per cent 

profit ; what was the cost price? 



BARTER. 

117. When one man buys goods of another, and pays for them, 
not in money, but in other goods, the transaction is called barter. 

As the yalne of the goods received, mnst be equal to the value of 
those given, therefiure, if the cash price of one be ascertained, the 
cash price of the other (being the same) becomes known ; and thence 
the price of one, or the quantity can be obtained according as either 
is required. 

BZAlfPLES. 

(1.) How many lbs. of tea, at Ss. 9d. per lb., must be given for 

75 yards of linen, at 2s. 6d. per yard? 

8. d. 
2 6 

75 



£9 7 6 the price of the linen, and also the price of the tea. 

£ s. d. 
8s. 9d.) 9 7 6( 
12 20 



45 187 

12 



) 2250 ( 50 lb. of tea must be given in barter. 
2250 
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Otkemnagf 
Since the price of one yard of linen mnltiplSed bjr tliA number of 
yardSf is equivalent to the price of one lb. of tea multiplied by the 
number of lbs. ; therefore if these equal prodoeta be pot Into a pro- 
portional statement, the question will stand thus : * *■ 

As Ss. 9d. : 28. 6d. : : 75 yds. : fflbs. = 501be. of tea. 
(2.) Received 75 yards of linen, for 50 lb. of tea, at 88. 9d< per Ib^ 
what is the price of the linen per yard? 

s. d. 
8 9 

50 



75 ) £9 7 6 the price of the tea, and also the price o£ the linen. 

2 6 the price of one yard. 

Otherufise, bjf prcportion, 

As 75 : 50 : : Ss. 9d. : jc = 2s. 6d. 

(8.) Bought 68 gallons of brandy, at XI 4s. 6d. per gallon ; paid 
in cash £25 198. 9d., and the remainder in cloth^ at 58. 8d. per 
yard ; how many yards of cloth were given ? 

14 6 

68 



77 » ^ ( price of brandy and =s cash and price of the 

' ' ** \ cloth together. 



25 19 9 cash. 



53. 8(1. ) 51 3 9 = the price of the cloth. 
12 20 



63 1023 

12 



63 ) 12285 ( 195 yards. 
68 



598 
567 



815 
815 



* See note to proportion, fvhere equality of products is.mad the subject of 
consideration. 
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KXEBCI8B8 48. 

1. How many yards of linen at Is. 3^. per yard, must be given 

to pay for 8720 lb. of cotton wool, at 8^ per lb. ? 

2. Exchanged 48 yards of cloth for 12 cwt. 3 qr. 24 lb. of sugar 

at £2 6s. 8d. per cwt ; what price per yard was received for 
the cloth? 

3. A servant woman was hired on the 5th of May, at £12 18s. 6^d. 

a year, and left on the 17th of August following. With the 
wages received she bought stockings at 6^. per pair to sell 
agidn. How many pairs had she for her money ? 

4. How many yards of cloth at 8s. 6d. the yard, will pay for 9 

cheeses^ each weighing 2 cwt 8 qr. 18 lb. at £2 18s. 4d. per 
cwt? 

5. Por 83 cwt qr. 9 lb. of cof^ I exchange 86 cwt 2 qr. 14 lb. of 

tobacco, at £6 188. 8d. the cwt.; what is the cost of the 
cofiee per lb. ? 

6. Bought 34^ pieces of doth at £ldf the piece, and paid in cash 

135^ guineas, and the rest in wool, at 7^ shillings per stone ; 
how many stones of wool were given ? 

7. For 261 pieces of linen, each measuring 60^ yards, at 17jd. the 

yard, and 366 pieces of Nankeen, each containing 28 yards, 
at 15jd. the yard, I received bags of cotton, each weighing 
3 cwt 1 qr. 6 lb., and valued at 15jd. the lb. ; how many 
bags did I receive? 

8. Sent to Barbad9es a chest of tea worth £250 ; two parcels of 

silk worth £862 ; a crate of china which cost £155 i5s. 5d., 
and 57 hams weighing 8 cwt. 3 qr. 14 lb., at 8d. the lb. The 
freight was £32 6s. ; charges of shipping, &c., £2 58. 6d. ; 
insurance on the above, cost and expenses, at 15s. ,per cent. 
How much cotton ought to be received in return, at ll^d 
the lb. ? 

9. How many yards of cloth at 6s. 8d. the yard, will pay for 3f 

bags of coffee, each weighing 6 cwt 3 qr. 18 lb., at £6 lOs. 
8d. per cwt ? 

10. How many gallons of brandy at £1 5s. 9d. the gallon, will pay 

for 21^ pieces of doth, each containing 21^ yards, at 5s. lOd. 
per yard? 

11. Sold 89 cwt. 8 qr. 251b. of coffee at £5 16s. 8d. per cwt., and 

received in payment rum at 16s. a gallon, and brandy at 30s. 
a gallon, of each an equal quantity. How many gallons of 
each did I receive ? 
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12. How maiiy yards of doth at 98. Sd. the yard, together with 
. £13 168 3d.incash,wmpa7forl7cwt3qr. 181h.of rice, 
at£118a.8d.percwt? 



PARnrSBSBIP AMD PlIOFOBTIOirAL PaBTS. 

118. When two or more persons unite in partnership to cany on 
some commercial or indostrial undertaking, and the profit or loss, as 
the case may be^ is to he disrribnted among tlie partners, it mnst be 
divided into parts which shall be proportional to the shares or capital 
of the respective partners, which, in other words, means division of 
a given quantity into parts, which shall be to each other in the ratio 
of certain numbers. 

Rule. — Ab the snm of the given numbers is to any one of them, 
so is the whole quantity to be divided, to a part of it corresponding 
to the term used. 



(1). Two merchants, A. & B. Join in trade; JL*B ciq^tal is £500^ 
and B.*s £800, and their profits are £120 ; what la each person's 
share? 

£500 
800 

As 800 : £500 : : £120 : x = £76 = A/s profit. 
As 800 . 300 : : 120 : x= 45 = B/s profit; 











£120 sum. 


(2)- 
and 5. 


Divide 180 into 3 parts which shall have the ratio of 3, 4, 

3 
4 
5 




As 12 : 
12 : 
12 : 


3 
4 
5 


:: 180 
: : 180 
: : 180 


: X — 45 
: « = 60 
: » = 75 



180 sum. 

(3). A reservoir is filled by one pipe in 12 hours, by a second m 
8 hours, and by a third in 6 hours. In what time will it be filled by 
the 3 pipes when running together ? 
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Th« Ist fills ^ of the reservoir in 1 hour. 
„ 2od „* ^ „ 1 „ 

w 8rd „ ^ „ 1 „ 

As -f : 1 : : 1 h<mr : x boors = 2f hours. 

EXERCISES 44. 

1. Divide £60 among A. B. and C, so that their portions may be as 

8, 5, and 7, respectively. 

2. A. has ^t ^ i^ <uul C. ^ of a ship, whose freight, after deduct- 

ing all expenses, amonnts to £750; what is each persoo^s 
share? 

3. Pure water is composed of two gases, oxygen and hydrogen, in 

such proportion that 9 lb. of water will yield 8 lb. of oxygen 
and 1 lb. of hydrogen ; what weight of each gas can be had 
firom 1 ewU of water ? 

4. A bankrupt, whose property realises only £875, owes three ere- 

diton, A. B. and C, £850, £450, and £600 respectively ; 
what should each receive, and how much in the pound? 
6. British gold coinage consists of 11 parts of pure gold, and 1 
part of aUoy, the composition being termed standard gold ; 
what is the value of 8 lb. of pure gold, when the value of 
lib. of standard gold is £46 14b. 6d.? 

6. Limestone, or carbonate of lime, consists in the union of 28 

parts of lime, to 22 parts of carbonic acid. What weight of 
lime will 100 tons of limestone yield, when freed from its 
carbonic add by being burned in a kfln ? 

7. A father divides his estate among his four sons ; to the eldest he 

gives ^, to the second ^, to the third •^, and to the youngest 
the remainder, consisting of 182 acres; how many acres are 
there in the estate, and what is the share of each ? 

8. Suppose bell-metal to be composed of 3 parts of copper and 1 of 

tin ; how much of each will be required to make a bell 
weighing 150 lbs. ? 

9. A. owned j^ B. ^, and C. il^ of a ship, which was insured for 

£4200; the ship being lost, what sum will each be entitled to ? 
10. Two persons, A. and B., enter into partnership ; A., as manager, 
and B., as sleeping partner ; A. contributing to the firm 
£3000, and B. £3000. Now the former b to receive 20 per 
cent, of the profits for management ; and at the end of the 
year their clear gain is £1350; what is each person^n share? 

9* 
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SXAMPLB8. 

(4.) A., witb a capital of £1500, commenced boahiefla on the Ist 

of January, 1860 ; and on the Ist of March following* B. joined, 

ivith a capital of £1800 ; three months afterwards, C. was admitted 

upon subscribing £2100. On the Ist of January, 1861, the profits 

amounted to £3250 ; what was each person's share? 

£ mo. £ 

A. 1500 X 12 = 18000 



B. 


1800 X 


9 = 16200 












C. 


2100 X 


6 = 12600 


£ 

18000 : 


£ 

: 8250 : 




£ 

1250 








As 46800 : 


x^n 


= AV. 






468O0: 


16200: 


: 8250 : 


9=r 


1126 


= B.'a 






4680O : 


12600 : 


:8250: 


» = 


875 


= C.'a 



11. Cane sugar is composed of carbon, oxygen, and hydrogen, in 

the proportions of 72, 88, and 11 respectively. Haw nuny 
cwt. of each can be obtained from 57 tons of sugar? 

12. Two persons, A. and B., are partners in trade; A. with a capital 

of £1600, and B. with £2000 ; A. Is to recdve 12^ per cent. 
of the profits for managing the business, and the renudniog 
profits are to be divided according to each person's cspitaL 
The entire profit at the year's end is £960 { how much of it 
ought each receive? 
18. Divide a common of 200 acres between A., B., C, and D., whose 
estates on which their claims are founded, are respectively 
valued at £500, £350, £220, and £90 ; and find the income 
accruing to each from this common, at 12s. 6d. per acre. 

Thb Term per cent, — ^In interest, stock, commission, and profit 
and loss, when the term per cent, occurred it referred to 100 of 
money, but this term is also used when 100 is an abstract or odn- 
Crete number of any kind. 

By the census of 1861, the population of England and Wales 
consisted of 9,758,852 males, and 10,302,878 females ; what are the 
number of females in each hundred of the entire population ? 

In 1851 the populat(pn of England and Wales was 17,927,609, 
and in 1861, 20,061,725 ; find the increase per Cent, in this in- 
terval? 

Standard silver is composed of 37 parts of silver and 8 parts of 
copper; how much per cent, is there of silver? 

Find how much per cent. 9 is of 16 ? 

The population of the United Kingdom in 1851 was 27,511,862, 
and in 1861, 29,193,319 ; what was the increase per cent, in the 10 
years ? 
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EXCHANGE. 

119. £x0HA9OB| in arithmetic, is the method of finding what 
quantity of money of one country ia equivalent to a given sum of 
another country. 

The par of ExchemQt is tlie standard value of the money of one 
country in terms of another, deduced from a comparison of their 
weight and fineness, and is always fixed. According to the Mint 
regulations of England and France, XI sterling is equal to 25 francs 
22 centimes, which is, therefore, \}iq par of Exchange between London 
and Paris. 

The ooMTM of Exchange means the sum of money of any place 
which is given at a particular time for a fixed sum in another ; be- 
c^nse hi fioreign exchanges one cotmtry receives from another, for a 
fixed sum, an equivalent sum, which is liable to variation from the 
chrcumstances of trade. As when London receives 25 francs 10 cen- 
times for £1 sterling at one time, and 25 f. 40 c. at another. 

120. Exchange and its fluctuations have thehr chief foundation in 
trade. For suppose A* and B. to represent 
two merchants in London ; C. and 2). two 
others Is Paris. Let A» import £1000 
worth of goods purchased from C» for 
26000 francs, whQe 2). imports £1000 
worth of goods purchased from B, and 
valued at 25000 francs. Instead of £1000 
being sent across the channel by A, to C, 
A. pays over to JSL tlie £1000 which D, owes him, and in return B. 
gives A, a bill on D^ which A, indortes and transmits to C, who 
presents it to i>., and receives its amount By this means A. and 
/>. discharge their respective debts, without any coin having left 
either country ; the bill or document fulfilling this object being called 
a BiU ofExchanffe, But wlien the oommercial transactions between 
both countries are very numerous, as, for instance, in 1858, when 
our imports amounted to £18,911,401, and our exports to£4,861,558, 
then bills or specie, or both, must be sent to France to pay off the 
surplus. But from the great competition in the London market for 
bills on Paris, B, will not let A, have the bill on 2). of 25000 f. for 
XIOOO, because he can get more for it from others ; and as A. knows 
that if he sends the £1000 in specie, he must pay carriage and in- 
surance, he does not, therefore, hesitate to give more than £1000 for 
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B.*s bill ; nevertheless, the increase he paj8in|M-tiee can never exceed 
the expense attending the transmission of the specie. In soch t 
case as this, it is usual, in the language of commerce, to say, that 
the exchange b agamti England and infianmr of FrancOi 



GOUB8B OF EXGHAHOB. 

England recdves from^ 

Belgium* 1 

France > + 25 francs 22 cents., fior £1 sterling; 

Switzerland ) 

Austria + 10 florins 85 kreutzers, for £1 sterling. 

^Saxony 
Hanover 

Prussia f \^^ thalers, or dollarai 28 silTer grotchen, 
Brunswick \ for £1 sterling. 

Hesse Cassel 

Bavarial^, ^ 

Wurtemierg I + 12 florins (golden) krentzer, for 

-&»*» I "" ^^ sterling. 

Frankfort on the ifaine ) 

Hamburg § + 18 marks banco 10 schillingB, for £1 sterling. 
Holland + 12 florins (or guilders) cents., for £1 sterling. 

Sardinia ) ^ 35 lira 22 centisimi, for £1 sterling. 



* Belgium and Switzerland nsethe French system of money. 

t In Hanover and Bmnswick the thaler has the same value as in Pmssla, 
but, instead of being divided Into 24, it is divided into 30 groechen. 

X By the currency treaty, established in January, 1857, between Anstris, 
Prussia, Bavaria, Saxony, Hanover, and several of the nnaller states, the 
Cologne mark of fine silver weighs 7 oz. 10 dwt 9 gndns (Rngitsh welglitX and 
the different kinds of money used in Germany are valued by this standard. 



Out of this Cologne "J 
mark (3609 grabis) I 
of fine silver, are ^ "* 
coined— - - j 



14 thalers, or dollars, standard ff^rmssian monef. 
31 florins, standard 0/ Austrian numsif, 
24i florins, standard qf Suddeutschs Wahrung numef. 
27hmM}ui Banco standard) qf BauOmra monea, 
34 marks current „ } 



§ In Hamburg there are two Unds of money,— ^aneo and eusrenqf, yifuxii 
areas 111 banco to 136 currency. 

n The decimal system was introduced, in 1827, into Sardinia and Genoa. 
The weight and fineness of the coins are the same as those of France. 
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Borne + 4 Bcadi 75 bijoccbi, for £1 sterling. 

Sweden I ^ ^^^ dalers (sUver specie) 64 ore, for £1 sterling. 
Nonoag i — 

Denmark + 9 rigsbank dollars 8 skiUings, for £1 sterling. 

GreeoB + 28 drachma 20 lepta, for £1 sterling. 

Twrhey + 108 piastres, for £1 sterling. 

UmtedStaUt* + 4 dollars 86 cents., for £1 sterling. 

British Atneriea f + 24 shillings and 4 pence, Halifax cnrrency, 

for £1 sterling. 
Jamaica + 83 shillings and 4 pence, cnrrency, for £1 sterling. 

England gives to-* 

Busfia abont 87^ pence for 1 rouble. 

Portugal abont 56 pence for 1 MilreiL 

Spain abont 50 pence for 1 hard, or Spanish dollar, or pistole. 

East Indies X abont 22^ pence for 1 Gompany^s rupee. 

China S abont 75 pdnce for 1 taeL 



France' Yalae in English money, nearly, 

£ s. d. 
10 centimes = 1 dedme or 2 sons - - 1 

lOdecimes = 1 franc - - - -00 9-69 

Avstria, 
100 kreutzers = 1 florin - - - - 1 llj 



* In 1837, an Act of Congress fixed the gold and silver coinage of the United 
States to be comprise of -^ pore metal and -^ alloy; and in 1842, the same 
Congress fixed 4*84 dollars to be the legal ralae of the English sovereign, 
thereby making the valne of the dollar 4s. l*6d. 

. t In British America, acconnts were kept in what has been usually called 
HaBfiftx carrmcy,— the £1 sterling being redconed at £1 4s. 4d. cnrrency. But, 
in 1899, a new description of cnrrency was Issued on the decimal plan. The 
poqpd cnrrency is divided into 100 centimes, containing 101*321 grains of stand- 
ard gold, or 92*877 grains of pure gold. The new gold coins are for 100 and for 
fiO centimes, with silver coins for 30, 10, and 5 centimes. The 20 centimes piece 
is neatly of the value of the United States dollar. 

t In 1885 the currendes of the three Presidencies were assimilated, and, 
rince then, only one kind of rupee has been minted, called the Company's 
rupee. 

§ Foreign coins, and more especially Spanish dollars, circulate In Canton,— 
720 taels being considered equivalent to 1000 dollars. The dollar, for the pur- 
I>ose of maidng small payments in Canton, is cut into sub-divisions, the weight 
of each being ascertained t>y scales, called dotekinj and valued accordingly. 
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Smimtf, Pnutm , Beam, Camd, fc* mney, naaiy. 



ISpfaBomgi == 1 rilf^Br g t oth ea - 1^ 

SO sihrcr groKlMm = 1 thakr or dollar - 2 1<4 

Bawmria, Wmrtmberf, Badm, JWnd^/M ob tke Mmme, fe, 

4 pfienmngi = 1 kreataer - . . - 

60 kreateen= I florin —difawtaidio • • 1 8 



15 p fq uuB gi = 1 TJiflBng - • - 1 

16 sdulfingi = 1 maik baneo - - - 1 5}- 
Smaiks =liixdoIlar - - - 4 4^ 



100ccBts.t =1 florin or gmMer- 18 

l€pfeBnmgs(fDnBai7)=:l stirer. - -001 
SOftiTcn =1 florin or gaOder- 18 



100 oentisimi =. 1 lin. noora^ - - • 0^ 



Ibi^ocdio - - -000^ 

10 bi^oechi = 1 pMlo - - - -005 
10 paoli ^ 1 acado or rihrer cnma - 4 2^ 



100 Ore = 1 rikadalcr-riksmTnt 11^ 

4 rikadalera-riksmjiit = 1 sQvcr qtecie riksdaler 4 5 
Xote. — ^The riksdaler banco is a paper cniroicy, issued by the 
National Bank, whkh m onljr ftbs of the riksdaler specie. 

Jkmwtari.\\ 
16 skiUings = 1 mark - - - - 4^ 

6 marks =: 1 rigsbank dollar - - 2 2|^ 



* ^ The Gemank Confederation are about to introduee a miifomi deeimti 
n$ttm of weigiU t and ■miww, based vpaa the mt tt n m l tgatem of Rrance. The 
unit of length is to be the wmtrt» sobdiTided into 100 ctmHmetrttr-^Lomion 
JUrim, of Feb. ttrd. 1861. 

t InlftM, the dednud system of 100 cents., eqnal to I florin, was introdnoed. 
The other coina. besides the gnilder (or florinX are the 3 florin piece, the xix- 
doOarof 50 8tiTara,or850ea>ts.,irithpiece8of as,10i,aBd$oents each. 

t Since the Frokdi ^-stem of coinage, which was adapted in Sardinia and 
Genoa in lSi7, now prevails throogboot the wh<de of Italy, (Rome excepted), 
the money cakulations of both countries are oonseqiwntly identica]. 

$ A decimal system of coinage has beoi recently adopted in Sweden and 
2(orway. 

The CoiogM Mmri of 3609 gnOns makes 18i Bigsbank dollars. 
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Greece, 
100 lepta = 1 drachma ... 


Value in English 
money, nearly. 

- 8^ 


10 drachma piece - . . • 


- 


7 


Turkey^ 






40 paras = 1 piastre 


- 


2^ 


100 piastres = 1 sequin ... 


- 


18 


United States^ 
10 mills = 1 cent - - - . 


- 


0} 


10 cents = 1 dime - - . . 


- 


5 


10 dimes = 1 dollar ... 


- 


4 2 


10 dollars = 1 eagle 


- 2 


1 1 


100 copees = 1 rouble - - - 


- 


3 1^ 


PortuffoL 
1000 reas = 1 milrea - - . 


- 


4 8 


400 reas =: 1 old crusado of silver - 


. 


1 10} 


480 reas r= 1 new crusado of silver - 


- 


2 8 


5 milreas =: 1 gold crown 


- 1 


3 4 


15 milreas =: 1 dobraon . - • 


- 8 10 



I = real vellon - 2} 



4 


2 


16 


8 


1 


6 


8 5 


8 





1* 


1 


lOi 


1 9 


8 



Spain, 

84 maravedis vellon or 
100 centavas 

^0 reals vellon = 1 hard dollar- 

80 „ f, ^1 pistole 

100 „ It = 1 Isabella, issued in 1848 
820 „ „ = 1 doubloon > - « 

Ikut Indies. 
12 pies or pice = 1 anna . . - 

16 annas = 1 company^s rupee 

16 rupees =: 1 gold mohur 

China, 
1 tael = 10 mace = 100 candareens = 1000 ca6b§ 6 3 
720 taels = 1000 Spanish dollars. 

* The piattrt of Turkey, which at one time waa worth 28. (English), is now 
80 debased aa to be only valued at 2id. 

t The weights and meaaurea of the United States are the same aa those of 
Great Britain, with the exception of the meaaurea of capacity. 
Thua the unit of dry capacity is the old Winchester bushel of 2i50'4 cubicinches. 

„ „ of liquid capacity la the old wine gallon of 231 cubic inches. 

t The goid coins of Russia are the dueat = £0. 98 6d. 
„ „ „ „ imperial = £1 128. ad. 

i The dollar, in this instance, is valued at 48. 6d. 



20t 

BnHik Wetllm&g. 
an kept m pounds, nhilBngut and pence, of a depredated 



r, aad nntfl latelj the Talne of that conency varied in dif- 
ferent iriandi In 1833, howercr, the legislature of Jamaica fixed 
X166 13a^ 4d. Jaattica cnrencj, to represent £100 sterling, which 
is in the ptopottkNi of 5 to 3 ; at the same time, the American dollar 
fixed at 4b. 2d^ and the doabloon at 64 duDmgs. 

To rodmoe EagSA wonqr to fVtmek sKMey^ mmd tke conirarjf. 



(I.) Hov mndi F^eodi monej, of 251 30c. per £1 sterling, is 
equal to £300 lOs. English. 



£ £ a. 

As 1 : 300 10 : : 

20 


1 c. 
25 30: 

100 
2530 

> 


f. c 

» = 7602 65 

ortkng^ 

t c 
25 30 

800 


6010 
2530 


180300 
300500 
120200 


7590 
lOs. |d. 12 65 

7602 65 


2,0 ) 1520530,0 
1,00) 7602,65 
Ans, 76021 65a 



KXERCISBS 45. 

France. 

1. In £250 58. sterling, how much French money at 25f. 20c. 

per£l sterling? 

2. What is the value, in English money, of 89701 50c , at 251 45c 

per £1 sterling? 

3. In £750 128. 6d. sterling, how much French money, at 231 40c. 

per £1 sterling? 

4. In 22461 27c., how much English money, at 231 35c. per £1 

sterling? 

Austria, 
In £180 English, how many Austrian florins, at 9fl. 55k. per £1 
sterling ? 
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f. k. 

As £1 : £180 : : 9 55: x= 1785 florins. 

60 Or (JiUi, 

fl. k. 

695 9 55 

180 180 



6,0 ) 10710,0 Ant. 1785fl. 00 

Afu, 1785 florins. 

5. In £750 10s. sterling, how many Austrian florins, at 10 fl. 4 k. 

per £1 sterling? 

6. How much sterling money is there in 8453 fl. 20 k. Aostrian 

money, at 10 fl. per £1 sterling ? 

Prutiia. 

In £120 5s. sterling, how many Prussian tbalers, at 6 th. 20 grosc 

per£l sterling? 

£ 8. th. gros. 
As 1 : 120 5 : : 6 20 : ar = 801th. 20 grot. 

20 20 80 Orthui, 



— ■ • th. gros, 

20 2405 200 6 20 

200 120 



2,0)48100,0 800 

5s. id. 1 20 

8,0 ) 2405,0 



801 20 



801th. 20 gros. 

7. In £463 sterling, how many Prussian dollars, at 6 thai. 25 gros. 

per £ sterling ? 
S, In 3331 dollars 14 gros. Prussian, how much English money, at 

6 thai. 28 gros. per £1 sterling? 

Baden, BavariOf Frankfort on ike Maine, <fc, 
9. Exchangee £482 10s. 5d. sterling, for Suddeutsche florins, at 
la. 8d. per florin. 

10. Exchange £574 5s. 5|d. sterling, for Suddeutsche florins, at 

Is. 7}d. each. 

11. Exchange 17370 florins 45 kreutzers Suddeutsche, for sterling 

money, at Is. 8d. each. 

12. Exchange 20935 florins 30 kreutzers Suddeutsche, for sterling, 

at Is. 7}d. each. 
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Baaiwrg, 

13. What is the value of £420 sterling In Hamburg monejf at 

18 m. banco 10 ah. per £1 sterling? 

14. In 7429 marks b. 9 sh. 4 pfennings, how much Engiiah money, 

at 13 m. 128. per £1 sterling ? 

HoOand, 

15. In X387 English, how much Flemish money, at 11 florins 60 & 

per £1 sterling ? 

16. In 12092 florins 5 st Flemish money, how much Engliah, at 

11 florins 10 st per £1 sterling? 

17. In 4428 florins 45 cents Flemish money, how much EngJiah, at 

11 florins 70 cents per £1 sterling? 

(renoo. 

18. In £463 ISs. 4d. English, how much Genoese money at 25 liras 

20 oentisimi per £1 sterling? 

19. In 1 5841 liras 85 centisimi of Tuscany, how much English money 

at 25 liras 26 centisimi per £1 sterling? 

Borne. 

20. In £387 English, how much Roman money, at 4 sendi 7 paoli 

b bi^occhi per £1 sterling? 

21. In 8470 scudi 95 bajocchi Roman money, how much English, 

at 4 sc 70 bi^. per £1 sterling. 

Sweden and Norway. 

22. In £450 English, how much Swedish money, at 4 riksdalers 

silver 54 ore per £1 sterling? 

23. 3242 riksdalers (silver specie) 25 ore, how much English money, 

at 4 riksdalers silver per £1 sterling? 

Defvmarh. 

24. Exchange £96 ISs. 7|d. sterling, for rigsbank dollars, at 

28. 2^d. per dollar. 

25. Exchange £546 Os. ll^d. sterling, for rigsbank dollars, at 

2s. 3d. each. 

26. Exchange 2029 rigsbank dollars 8 marks for sterling, at 

28. 2^d. each dollar. 

Chreece, 

27. In £327 English, how much Greek money, at 28 drachma 25 

lepta per £1 sterling ? 

28. In 10456 drachma 85 lepta, Greek money, how much English, 

at 28 dr. 30 lep. per £1 sterling? 
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UfiiUed StaUi. 

29. ^nd the valiie of £887 lOs., English, at 4 dollars 86 cents, per 

£1 sterling. 

30. Find the yalue of £568 158., English, at 4 dollars 84 cents, per 

£1 sterling. 

31. Hnd the yalne of 5649 dollars 75 cents., at 4 dollars 86 cents. 

per £1 sterling. 

32. Find the yalue of 5505 dollars 50 cents., at 4 dollars 84 cents. 

per £1 sterling. 

33. Find the valae of 479 dollars 25 cents., at 48. 2d. sterling per 

dollar. 

lUana, 

34. Exchange £84 7s. 6d. sterlings for roubles, at Ss. 1^ each. 

35. „ £136 158. 11^ sterling, for roubles, at 8s. 1^ 
each. 

36. Exchange 1620 roubles for sterling, at 3s. 2d. per rouble. 

37. „ 2626 roubles 50 copecks for sterling, at 3s. 1^. per 
rouble. 

PortugaL 
88. Exchange £105 88. 6d. steiling, for mflrelM, at 48. 8d. each. 

39. ,» £81 198. 6}d. sterling, for milreiis, at 4s. 7^ each. 

40. „ 1852 milrelM 250 reas, for sterling, at 4s. 8d. each. 

41. 9, 1068 milreib 500 reas, for sterling, at 4s. 7^ each. 

42. Exchange £78 8s. 6|d. sterling, for Spanish hard dollars, at 

4s. 2d. each. 

43. Exchange £98 58. 6jd. sterling, for Spanish hard dollars, at 

48. l|d. each. 

44. Exchange 753 hard dollars 7 reals 17 marayedis, for sterling, at 

4s. each dollar. 

45. Exchange 879 hard dollars 15 reals, for sterling, at 48. Id. per 

dollar. 

Eatt Indies* 
46* Exchange £827 lis. lOd. sterling, for mpee8,'at Is. 11^ each. 

47. „ £686 lis. 5^ sterling, for rupees, at Is. llfd.each. 

48. „ £594 158. 6Jd sterling, for rupees, at 2s. each. 

49. „ 20,814 rupees, for sterling, at Is. lljd. each. 

50. „ , 11,895 rupees 9 annas, for sterling, at 28. each* 

China, 

51. Exchange £284 78. 6d. sterling, for taels, at 6s. 6d. each. 

52. „ £2 13 19s. 8^ sterling, for tads, at 6s. Sd. each. 
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53. Exchange 437 taels 5 mace, for sterling, at 68. 6d. per tael 

54. „ 2054 taels 2 mace 5 candareens, for English mo&ejr, 
at 6fl. 8d. per taeL 

Exchanged £250 58. for French money, at 25 francs 40 centimei 

per pound sterling. 

£ £ B. t c f c * 

As 1 : 250 5 : : 25 40 : « = 6356 85 An$. 

f. c. 
Or tJius, 25 40 

250 



6350 
58. ^ 6 35 

Fr. 6356 35 cents. Ans, 

BXBRGISBS 45a. 

1. Convert £375 68. 8d. into French money, at 24 ficancs 90 oenti 

per £1 sterling. 

2. How many £s sterling must I pay in Liverpool, to receive 822£ 

40 centimes in Paris, at 25 francs 70 c. per £1 sterling ? 
8. For 7295 francs 40 centimes, I leceive £284 19s. 6^, how modi 
is that for £1 sterling ? 

4. What is the value in English money of 7950 f races 72 cents, 

at 24 francs 30 centimes per £1 sterling? 

5. If for £247 168. 9d. I receive 6293 francs 80 centimes, how 

much is that per £1 sterling? 

6. In £7505 58. 6d.,how many American dollars, of 48. 5^. each? 

7. How many Spanish dollars of 48. each, can I have for £701 lOs ? 

8. What is the value of £759 18s. 9d. in French money, at 23L 

45c. per £1 sterling ? 

9. What is the sterling value of 15186 dollars 40 cents., at 4s. 7d. 

per dollar? 

10. What is the cost of 15186*4 yards of cloth, at 48. 7d. the rani? 

11. rind the value of 5379 francs 65 centimes, at 24 francs 34 cen- 

times per £1 sterling ? 

12. What is the value, in English money, of 9187 francs 85 centimes, 

at 23 francs 95 centimes per £1 sterlinc:? 

13. If for 7295 francs 40 centimes, I pay £284 19s. Ofd., vrhat is 

the exchange per £ sterling? 

14. What is the value in English money of 7454 Eussian roubles S5 

copecks, at 3s. 2d. per rouble? 
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15. Beceived from J. Renceir & Co, of Havre, 139 qr. 5 b. 3 pks. of 

wheat, to be sold for their account; paid in charges £15 8s. 
7^. ; sold the wheat at £S 7s. 9d. per quarter, commission 
2^ per cent. ; and remitted them a bill for the net proceeds 
at 24 francs 50 cents, per £l sterling. How many francs do 
they receive ? 

16. Sold 899^ barrels of flour, at £1 178. 9d. per barrel, for J. 

M^Henry, of New York, commission 2^ per cent. ; charges 
jC12 Ids. 5^. ; how many dollars, at 4s. 6d. each, will be 
receive as his net proceeds? 

17. Sold 877-,?9V barrels of flour, for J. Pinolf of Bordeaux, at £1 

13s. 7^d. per barrel; paid in charges, £10 13s. 8^; com- 
mission, 2^ per cent. ; and remitted the net proceeds at 24 
francs 75 centimes per £1 sterling to Bordeaux. How many 
francs does he receive ? 

18. In 2643 Spanish dollars 10 reals, how much English money, the 

Exchange being at 4s. 5^d. per dollar ? 

19. In 5000 milreas 250 reas, bow much English money, at 5s. 2d. 

per milrea? 

20. How many £8 sterling can I have for 1359 milreas 520 reas, at 

58. 2^ per milrea? 

21. How many milreas can I have for £245 88. 10^, at 5s. 3jd. 

I>er milrea ? 

22. Purchased in Manchester, for John Dwyer, of New York, 126^1 

yards of silk, at Is. Sd. per yard, and 12640 yds., at Is. 1^ 
per yard; paid as charges, £5 5s. 2d., and commission 
2 per cent, which amounts to £33 3s. 4d. ; what is the cost 
in dollars, at 4 doL 80 cents, per £1 sterling ? 

23. What will be the sum purchased in the 3 per cent consols, at 

94-1 per cent, by 48177 francs 67^ centimes, at 25 francs 
35 centimes per £1 sterling; and what is the annual 
interest? 

24. Find the interest in sterling money, of 8379 American dollars 

25 cents., at 48. 4d. per dollar, for 2 years 7 months, at 
5 per cent. ? 

25. What is the interest in English money, of 18566 francs 13 

centimes, at 25 francs 40 centimes per £1 sterling, for 2 years 
11 months, at 5 per cent ? 

26. The imports from France to the United Kingdom amounted, in 

1858, to £13 9 11401, while the exports to France were only 
£4*861558 ; what was the value of the balance to France, in 
French money, at 25 francs 50 centimes per £1 sterling? 
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27. Imported from France in 1858, 1*695405 quarters of grain, or 

its equivalent of flonr, at £2 16s. per quarter; what is its 
valae in French money, when tiie exchange is Btparf 

28. The Italian war of 1859 cost Austria 200,000,000 florins; whifc 

is the value of thia sum in En^ish money, if 9 florins 
50 kreutzers be worth £1 ? 

29. Whatisthevahieof the preceding, in French mon^, if 25 frsQcs 

20 cen throw equal 9 florins 50 krentsers? 



AltBITRATIOir or EZCHANOBS. 

121. In conducting the business of exchanges, that course is 
adopted in sending remittances abroad, which gives the greatest sam 
in Foreign money, and costs the least in sterling; andfor lemittanoes 
home, that course is taken, which costs the least Foreign money, 
and yields the greatest sum in sterling. To realize these objects s 
direct remittance is not always the course adopted : for when s 
merchant in England has to discharge a debt due to another in 
France, it will be his interest, ere he does so, to inquire wli^tber it 
will be more advantageous to buy a bill on New York, Hamboig, 
Lisbon, &c., and direct his agent there to invest the proceeds in s 
bill on Paris, rather than purchase a bill on Pans direct. 

The operation of finding the proportional rate between England 
iid France, through any of the intermediate places of Lbbon, New 
York, Hamburg, &c., or all of them, is termed the Arbitration of 
Exchanges, 

When there is only one intervening place, it is said to be a simjk 
arbitration : when more than one, a compoimd arbiiraiionm 

EXAMPLE. 

If £1 sterling be equal to 13 marks banco 8 schillings, Ham- 
burg, or 25 francs 20 cents., Paris, and 1 mark Hamburg eqnsl to 
1 franc 87^ centimes, Paris ; whether is it better in paying a debt 
of 5040 francs in Paris, to remit it directly to Paris, or send it 
indirectly through Hamburg. 

(the arbitrated ex- 
As Im. : 13m. 8s. : : It 87 Jc i x = 2511 31Jc. j chanee for £1. 

{the amount required 
Hamburgi 
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( the sum reqnired to purchase 
As25f:20c:5040f.::£l:« = £220| t^e biU directly. 

Hence there is an advantage of 17s. 9^ in remitting the pay- 
ment of thia debt indirectly. 

By the Chain Rule. 
Let fl! = the arbitrated francs to £1 
then a; = £1 

£1 = 216 schUlmgs 
16 sch. = 187i centimes 
100 cents. = 1 firanc 



100 X 16 X » = 187J X 216 
200 a; =5062^ 

X = 25f. 81^ = the arbitrated exchange. 

EXBBCiSBS 45a— con/mtied 
80. If the exchange between liverpool and Amsterdam be 11 
florins 60 cents, per £1, and the exchange between Amster- 
dam and Havre be 4 florins for 9 francs; required the 
arUtrated exchange between Liverpool and Havre, and the 
value of £685 remitted directly and indirectly, when the 
direct exchange is 25 francs 40 cents, per £1 sterling. 
The firm of A. and B. of London have a debt due to them in 
Bonrdeanx of 35420 firancs, which they can draw directly at 25 francs 
30 cents, per £1, or have it sent to St. Petersburg at 8^ francs per 
rouble; from St Petersburg to Frankfort on the Maine, at 4 roubles 
for 7^ florins ; from Frankfort on the Maine to Copenhagan, at 2^ 
florins for 2 rigsbank dollars ; and from Copenhagan to London at 
8 rigsbank dollars 72s. per £1 sterling; what is the arbitrated 
exchange, and the more profitable course? 

By Cham Rule, 

Let the arbitrated exchange be » = £1 

£1 = 835 schillings 

96 schillings = 1 rigsbank dollar 

2 rigsbank dollars = 2^ florins 

7^ florins = 4 roubles 

1 rouble = 3^ franca 

15 » = 306^ 

806 26 «,^ ,. 
« =— jg- = 20f:41 cents 
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As 2()£ 41|c. : 86420f: : : £1 : X == £1734 178. l»d. { J^"^ 

As 2of. 80c : 85420f. ::£!:« = £1400 the Talue bj direct mte. 
Hence the indirect route is the more profitable by £884 17i. l^. 



ANNUmES. 

122. AvNUiTT is the term applied to the periodic payment of 
money at fixed intervals ; and according as the periodic payments 
are made yearly, half-yearly, quarterly, or monthly, the annnitj is 
said to be a yearly, half-yearly, quarterly, or monthly annuity. 

Annuities are termed certain^ if payable for a definite number of 
years; contingent^ if their duration depends on the existence of oee 
or more lives. In the latter case they are called life anmii^tef. 

Annuities certain will be the subject of consideration here. An 
annuity not to be entered on for a number of years, is termed a 
drferred or reoernonary annuity. 

EXAMPLBS. 

(1). If an annuity of £250, paid annually, be left unpaid for 4 
years, what sum is then due at 5 per cent simple interest? 

The 1st £250 bears int. for 4 yrs., and yields £50 
„ 2nd £250 „ 8 „ „ 37 10 

drd£250 „ 2 „ „ 25 

4th £250 „ 1 „ „ 12 10 






125 
£250 income for 5 years 1250 



£1375 = the sum 
due at the end of 4 years. 

(2). What sum would the foregoing annuity of £250 amount to, 
if left unpaid for 4 years, at 5 per cent compound interest? 

The amount of an annuity of £1 left unpaid for 4 years = 1 + 
1-05 + l-05« + 1-053 + 1-05* = 5-52563125, which multiplied bf 
260 = £1381-4078125 = £1381 88. l|d. 

To save time, a table, containing the amount of an annuity of 
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1, at 3, 4, 5, and 6 per cent compound interest, is constmcted to 
years, by geometrical progression.* 

Or, 
Table IT. may be constructed from Table L ; thns:^ 
l-OOOO = the first annuity and first year in Table II. 
1*05 = the amount of £1 for 1 year, Table I. 

2*0500 = the amount for 2 years in Table II. 
1*1025 =: second year in Table I. 

81525 = third year in Table II. 
1-157625 = third year in Table L 

4.310125 = fourth year in Table II. 

1-215506 = fourth year m Table I. 

{the amount of £1 for 
5 years, or left un« 
paid for 4 years. 

1381*40775 = £1381 8s. l-86d. 

XXEKCISRS 46. 

(A.) 
., Find the amount of an annuity of £160, left unsettled for 7 

years, at 5 per cent, compound interest. 
'. What is the amount of an annuity of £120 for 5 years, at 5 per 
cent, compound interest? 
123. The pretent value Of an annuity is a sum, such that if lent 
.t compound interest would, in a given period, amount to the same 
a an annuity left unpaid for the same time, with the same rate of 
ompound interest charged upon it. 

Or, 
The present value of an annui^ is equal to the present values of 
ach of the periodic payments, discounted at compound interest. 

■ 

BXAMPLBS. 

(1.) What is the present value of an annuity of £1 for 3 years, 
t 5 per cent, compound interest? 

♦ 1 -h 1-05 4- lite' + l-OS* + 1-05* = (by geometrical progressioH) 
•OftS ^ 1 



, = A-53563125, By mMmoim fc w M s Uaqte d T>*te IL Tin whole 
•05 — I 

reory of annuities cannot be auSicioatly explained without the aid of some 

Igebraical investigatioQa. 

10 
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The amount of an annoitj of £1 for I n.t59Knrt 

3 years, at 5 per cent, by Table II. j 
The amount of £1 for 3 years, at I i.iii''625 

6 per cent^ by Table I. J 

The present value is riT^^^ = 2-723248, as given in Table IIL» 

i'lOiO^O 

Or, 
-- ^. = '952381 the present value of XI, due 1 year henoa. 

•--r.= '907029 ^ „ XI, due 2 yean hence. 

;-—,= -863838 ^ M XI, doe 3 years hence. 

1*06* 



2*723248 = the present value of an annuity of XI, for 8 
years, at 5 per cent, compound interest. 

(2.) What is the present worth of an annuity of X80, to con- 
tinue 5 years, at 6 pet cent, oompound interest? 
The amount of an lurauity of XI, 



h 



for 6 years, at 6 per cent. j —^6^687092 ^ 

The amount of XI, for 6 years, i ^7^^ "" '*'"2862, the 

at 6 per cent. ) 

same as in Table III., opposite 5 years, and under & per cent; thet 
4-212362 X 80 =X336 19s. 9id. Aru. 

EXERCISES 46. 

(B.) 

1. What is the present worth of an annuity of X170, to continae 

9 years, discounting at the rate of 4 per cent, compound 
interest ? 

2. What is the present value of an annuity of X280, to continue 

20 years, at 5 per cent discount? 



* Table III. is constructed by div'ding the amount of an annuity of £1 fcf 
the kIvcu time and at the given rate, taken from Table XL, by the amount of 
jEI for the same time, and at the same rate, taken from Table L Making* 
comparison founded on this question, £2*723248 present payment la equivilent 
to £1 paid at the end of each year, for 3 years, and also equivalent to £3*15Si 
paid at the end of 3 years. " Thus, a debtor may clear off a given sum now 
due, by paying to liis creditor an equivalent annuity for a certain number of 
years, or its amount at the end of that time ; and a landholder, whose estate is 
charged witli an annuity, can compound for it by giving a present sum in cask" 
— Sciaicliley on Benefit Building Societies, 
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An annuity of £300 U mortgaged for 7 yean, and then reverts to 
the owner for 13 yean, what ia the present value of the 13 yua»' 

income, at 5 per cent.? 

rprciicnt value 

In Table III. opposite to 20 years ) ^ o.^qooqo _« I of an annuity 
in 5 per cent column, is found .( " 1 of £1 for 20 



Subtract the value of £1 opposite ) 5.500331 
to 7 years . * . . j 



Lycors. 



and there remains the deferred worth | 
of XI for the 18 years . . i 

And this difftsrence multiplied by ) 
the annuity • . • . ) 



C-879S27 
300 



u4n«. £2063*9481 =£2063 18 11| 

If a f^hold estate of £150 per annum, to commence 3 years 

hence, is to be sold ; what is its worth now, allowing the purcboiicr 

6 per cent, for his money ? 

f the value of the estate if pur. 

As 5 : 150 : : 100 : 0.:=3OOO= < chased 3 years hence, or when 

I it commences, 

and rqrrj X 3000 = the present value of esUte or £2591 lOs. 3^ 

3. What is the purchase money of an estate of £250 per annum, to 
continue for ever, but not to commence till the eud of 3 years, 
allowing 4 per cent, to the purchaser? 



COMPOUND INTEREST CALCULATED MONTHLY. 

124. Tofiid the amount of £1 /or any number ofyearst at from 5 
to Id per cent, compound interest, calculated monthly. 

The amount of £1 at the end of the first month, at 5 per cent, 
will be l*ff ; at the end of the 2nd month, (1*^)^; at the end 
of the 8rd month, (I'f^)*; at the end of the 12th month, (1 f^)*^ 
= l-OSini*; at the end of the 24th month, (1-?^)" = 1104951; 

♦ The interest of £1 for 12 months, if culcidated monthly at 5 per cent, com- 
poond interest, will be 1-051171, which is more than 5pcr cent i)er annum, but 
the DKmthly rate of interest to realize 5 per cent per annum, instead of being 

•ft. would be 1-051^- 1 = -040764. 

Tlie time in which money wiU double itself at any rate per cent calculated 
aiMinally, may be found approximately by dividing 70 by the rate : thus at 
per cent 70 -7- 5 = 14 years, or the time iu which the iuterest ^vill equal the 
principal. 
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at the eod of the 36th month, (1-^)m= 1-161492, &e. h a 
similar iray the amount of £1 at the other rates may be calcnlatod. 
In order to find the amount of £1 for any nnmber of years itaMj^ 
Table VI. has been constmcted, giving the amount of £ljeaAj^ti 
from 5 to 10 per cent, compound interest, calculated monthly op to 
12 years, 

KXAHPLinGb 

(1). To find the amount of £1 for 20 years at 6) per cent com 
pound interest, calculated monthly. 

The amount by Table VI. of £1 for 12 years at 6 per ) 9-050707 
cent. =1 

The amount by Table VI. of £1 for a years at 6 1 i .514119 
per cent. = J 

As £1 : 2050707 : : 1-614119 : x = £3 810085 = the amovnt 
of £1 for 20 years. 

(2). What is the amount of £250 at 5 per cent compoimd intamt 
for 6 years, calculated monthly ? 

By Table VI. the amount of £1 for 6 years, at 5 per cent=l*349062, 
ivhich multiplied by 250 = £337*2655 the required amount. 

(3). What is the amount of £20 for 12 years at 7 per cent cob- 
pound interest monthly ? 

By Table VI., the amount of £1 for 12 rears at 7 per cent, ij 
£2-310702, which multiplied by 20 = £46-21404. Aru. 

(4). What is the amount of £80 for 24 years at 8 per cent com- 
pound interest calculated monthly ? 

By Table VI. the amount of £1 for 12 years at 8 per cent, is 2-603659 
and 2*603659 X 2*603659 X 80 =£542*323215 = the required 
amount. 

(5). What is the present value of £1 and of £40 due at the end 
of 12 months, if compound interest be allowed at 6 per cent monthly 
on present payment. 

By Table VI. the amount of £1 at the end of 12 months at 6 per 
cent, is 1*061677 } therefore the present value of £1*061677 due 
at the end of 12 months will be £1. 

£ £ £ £ 8. d. 

As 1*061677 : 1 : : 1 : a; : -9419 = 18 10 the present value of £li 
and '9419 X 40 ^ £37*676 = £37 13s. 6d. the present value of X40. 
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BENEFIT BUILDING SOCIETIES. 

125. BniLDiifo Societies are associations formed among a large 
proportion of the indastrial classes of this coantrjf the members of 
"which pay monthly subscriptions into a common fund, — some with 
the view of borrowing money, others for the purpose of investing 
their savings advantageously. The members of every building 
flociety are thus composed of two classes, viz. : — ^the borrowers and the 
investers, or lenders ; and from among these two classes are annually 
elected by the members themselves, a directory or committee, to 
whom is entrusted, during the term of their office, the entire 
management of the affairs of the society. 

To explain more folly the functions, as well as advantages of 
building societies, let A. and B. represent members of one. Now, 
Buppose A. to occupy a house, for which he pays £25 yearly rent, 
but .which he could purchase for £300 ; should he wish to possess 
this house, he obtains the £300 ft'om the society of which be is a 
member, and thus effects the desired purchase. The repayment of 
this sum, together with the premium or interest upon it, is secured 
to the society by mortgage on the house purchased, or on other 
approved property, and is made chiefly in monthly instalments by 
A., who now, instead of paying the rent of bis house to the landlord, 
makes it avulable in assisting to pay his monthly subscriptions to 
the society. 

When, in the course of some years, the claims of the society in 
this transaction are satisfied, the house comes into A.''s possession, 
possibly dear of all incumbrances. By pursuing a similar course, 
A. can become posssessed of a second house, or a third, &c. To B. 
on the other hand, whose monthly subscriptions constitute in part 
thfi loan to A., there has accumulated, in addition to his deposits, at 
the period when the obligations of A. became discharged, such 
interest, produced by premiums, fines, transfer and entrance fees, 
&C., as would not have been realized to him bad be deposited his 
[money in any of the ordinary savings banks. 

Of building societies there are two kinds : one called the <* Ter* 
iminating,** the other the ** Permanent** 

The "Terminating " Society is so called, because it is said to ter- 
jminate when each share, consisting of a monthly subscription of 
lOs., amounts, with its profits or interest, to £120. The committee, 
however, with the consent of the members, can terminate the affairs 
qC the tociety at an earlier period, and they also determine the 
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amrunt of interest which tho boirower, or " purchased memher, 
shall pay the lender, or ** unpurchased member/* in addition to his 
deposited subscsiptidns. 

The ^* Permanent " Society is so designated because it has no fixed 
time for terminating^ and has within itself the elements of con- 
tinuity ; inasmuch as new members can enter it at any time without 
paying lip either arrears or increase of entrance fee. This feature 
in its organization induces a continual accession of fresh members, 
and renders the existence of the society continuous, or permanent 
The borrower, or purchaser of money in this society need not be a 
member to contract a loan, but after the loan is obtained he becomes 
a member and pays a certain monthly subscription for a fixed number 
of years ; after which the debt, with its obligation, becomes liqui- 
dated. Meanwhile, the investors, or lenders, receive good interest, 
the amount being contingent on the prosperity of the society. 

In England there are, it is estimated, at the present time, up- 
wards of 2000 building societies, embracing 150,000 members, with 
a paid-up capital of not less than £8,000,000 ; so that any investi- 
gation having reference to a subject in which so large a portion of 
the industrial community are concerned, is well entitled to a plsce 
in a school arithmetic* 

Termixateto Societt. 
126. The monthly sums deposited for a period of years, by an 
unpurcba^'cd member, into the funds of a building society, are equi- 
valent to an income of the same amount, due every month, bat 
left unpaid for this period. The interest on these periodical pay- 
ments is, therefore, found as in annuities forebome or unpaid, 

EXAMPLES. 

(1). "What interest will a share in a building society, consistia* 
of a payment of 10s. a month, realize in a year, at 5 per cent per 
annum simple interest? 

. The interest on the 12th* payment of 10s. for a month, at 5 per 
cent., is ^d. ; on the 11th payment of 10s. for 2 month?. Id.; on 
the 10th pajTnent of lOs. for 3 months, 1 Jd. ; on the 9th payment 
of lOs. for 4 months, 2d., &c. Hence the entire interest will be J + 
1 + 1-i + 2 + 2J + 3 + SJ + 4 + 4i + 6 -h 6J + 6 = Ss. 3d. 

* On every 12 payments made, there arc 12 interests, Inasmach as tho 
intCTCst on the sum deposited will only be paid on, or after tho first annnal 
meeting of the preceding year. 

The series ^, 1, IJ, 2, 2|, &c., is what is called an arithmetical ^frics.aad 
as such is readily summed. 
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(2). What is the compound interest on a share of 10s., paid 
monthly, in a year, at 5 per cent, per annum ? 

For convenience sake, let the monthly payment be £1, 
As interest is calculated to the time of making the 13th payment, 
the amount of the 13th payment will be simply £1. ; the amount 
of the 12th payment will be V^\ of the 11th (l*?f)«; of the 10th 
(I'ff )•» of the 9th (1-^)*, &c. Hence all the payments, with the 
interest, will amount to £1 + I'^f + (1*^^)* + (l-?f)* + (l-?.i)* 

4- O'W + 0-w + {imy + i^-ny + i^w + o-w + 

(l-?4)»+(l-?f)-=^;^f^ = 13 332 = 

the amount of jEI, made by 13 monthly payments, which, being 
multiplied by lOs. or £i, gives the amount of 13 monthly pay- 
ments of 10s. each, or £6*666. From this deduct 13 payments, 
or £6*5, and there is left £'166, the compound interest re- 
quired; and £6, the yearly subscription, added to it, makes the 
amount at the end of the first year, £6*166. 

The results which follow from the use of the foregoing series are 
recorded in Tables IV., V., and VII. 
Table IV. gives the simple interest on one share. 

„ V. „ the compound interest „ 

„ VII. „ amount of one share calculated at compound interest. 

(3.) What is the amount of 6 shares of 10s. a month each, in a 
Terminating Building Society for 5 years, at 8 per cent, compound 
interest? 
By Table VII. the amount of one share for 6 years at 8 per cent, is 

£36-9883; and 369883 X 6 = 221*9298 or £221 18s. 7d. the 

required amount. 

(4.) What sum would a member holding 10 shares in a society, 
terminating at the end of the 10th year, and paying 7 per cent, 
be entitled to receive ? 
By Table VII. the amount of one share for 10 years at 7 per cent. 

is £87046179; and £87046179 X 10 = £87046179 or £870 

9s. 3d. 

EXERCISES 47. 
(A). 

1. What is the amount of 8 shares in a terminating society, for 

9 years at 6 per cent. ? 

• The series 1 + (I'^V + (I'^f)* + (IW + (I *^t)*, Ac, Is what 
is called a geometrical series^ whose sum is equal to the product of the first term, 
multiplied by ratio raised to a power whose number is expressed by the 
number of terms diminished by the first term, divided by ratio less 1. 
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2. Find the amoant of 16 shares in A tenninating society, for 7 
yean at 8 per cent ? 

BZAMPLBS. 

(5-) What sum in ready money could a member of a termmatiii^ 
bnUding society raise on one share of 10s. a month or £6 a year, to 
be paid for 14 years, and to realize 5 per cent compoond interest 
monthly? 

By Table VII. the amount of one share in 14 years at 5 per cent is 
121-823529. 

By Table VI. the amount of £1 at 5 per cent compound interest 

monthly is 2K)1981. 

. - 121-823529 ^^ _- ^^^ .^ ,, , , 

And ■ 2 0iQ9gi ^^ 60-66 = £60 lis. the required sum. 

(6.) A person wishing to raise a sum of money in order to dear 
off a debt now due, undertakes to pay on 6 shares, of 10s. each 
month, for 9 years, into a building society,* guaranteeing 5 per 
cent compound interest What sam ought he to receive now in res- 
pect of his 9 years* payments? 

By Table VII. the amount of 1 share in 9 years is £68-314348, and 
of 6 shares is £68-314348 X 5 = £341*57174. 

And by Table VI. the amount of £1 for 9 years at 5 per cent is 

£1-666924. 

^ ^ 341-57174 ^«,« .^ ^ ^ . 3 . 

And ^ , ...^ ,^ = £218 the sum to be received at once. 
I'5bb924 

Remark. — £218 at 6 per cent, compound interest for 9 years will 
amount to £341 lis. 9^d. ; and 6 shares of IDs. each, paid monthly, 
will, in 9 years, at 5 per cent, compound interest, realize £341 lis. 
6d., so that £218 at once, £2 10s. paid every month for 9 years, 
and £341 lis. 6d. at the end of 9 years, will all be equivalent 

EXERCISES 47a. — continued. 
8. What sum ought one person, who owes another £218, pay 
monthly in order to clear off this debt in 9 years, at 5 pa 
cent, compound interest ? 

* The facilities and advantages which these societies afford of raising or obtain- 
ing money, might well be made available in the purchase of small tracts of land 
hy fanners and others of restricted means. Had such societies flourished in 
Ireland during the existence of the " Encumbered Estates* Court," as they haw 
been flourishing in England, there can be little doubt, that many farmers in the 
former country would be the owners, instead of the tenants, of the land oa 
which they are now residing. 



fiSNEFIT BUILDINO SOCIETIES. 225 

A person about to reside abroad, takes 6 shares in a bnilding society 
^aranteed to terminate ii^ 9 years and pay 7 per cent, compound 
interest, calculated monthly ; what sum should he pay at once, to 
satisfy his obligations to the society for this period ? 
The amount of 1 share for 9 years at 7 per cent, by Table VII. i» 

75*866677, which multiplied by 6 = £452*194062 the amount of 

6 shares. 
By Table VI. the amount of £1 for 9 years at 7 per cent, is 1*8741 64» 

And £ . Z7,A = £241-277744 = £241 5s. ejd. required sum. 

EXERCISES 47a. — coHtinued. 

4. What Is the present value of £500 due 4 years hence, and dis- 

counted at 5 per cent compound interest, calculated monthly ? 

5. Find the present value of £160 due 10 years hence; present 

payment being calculated at 5 per cent, compound interest? 

EXAMPLE. 

Suppose in a society arranged to terminate in 12 years, and pay 
B per cent, compound interest, A. holds 4 shares, and wishes at the 
end of the 8th year to receive a eum equivalent to his past payments 
and future subscriptions, what sum ought he to receive ? 

By Table VII. the amount of 1 | oanAK(\ 

8hare for 8 years at 8 per cent j """ <»' '^^^^^ou 

^nd 67*890450 X 4 . . . = 2C9'5618 
The amount of 1 share for 4 years 

= 28-866402 
rhe amount of £1 for 4 years at 

8 per cent, compound interest, 

menthly . , = 1-375714 

. ^28-866402 X 4 shares __ .„^^ 

And -- -^-, . = 82*4776 ^ 



1 



y 



18*75714 



£8520894 the required sum. 



Permanent Societies. 

127. The value of one share in a "Permanant Building Society'* 
s £10, which may be paid in advance, or in monthly payments of 
LOs. until the total of the subscriptions amonnts to £10. As soon 
IS the funds of the society amount to the sum of £100 (the value 
)f 10 shares) this sum is lent, for which the borrower pays a pre- 
nium of about £10 1 that is, he becomes responsible to the society 
or £100, although he receives but £90; and his repayments, to 



22G 

discharge thii, are made according to a scale aomewfaat daSittt \o 
the foUowing. This scale indicates that if a borrower of £100, 
though recelTing but £90, pay 16s. 8d. per month for 16 yearSilui 
obligations to the society become discharged: — 



SCALB OF PaTMSHTS.* 

Showing the Minimum amount of Principal and Interest to le 
paid MorUMtf by a Member, for every £100 leoeiTsd <n 
Mortgage Security. 



Tears, 
seriatim, com- 
mencing with 
Date of 
Mortgage. 


Principal 

per Month, 

commencing at the 

First 

Monthly Meeting 

after execution of 

Mortgage. 


Interest 

per Month, 

commencing at the 

First 

Monthly Meethig, 

after execution of 

Mortgage. 


• 

Total per Moofli. 

1 




£ 8. d. 


£ 8. d. 


£ 8. d. I 


1 


7 11 


8 4 


16 3 


2 


8 3 


8 


16 3 .' 


8 


8 7 


7 8 


16 8 : 


4 


8 11 


7 4 


16 8 : 


5 


9 8 


7 


16 3 ' 


6 


9 7 


6 8 


16 8 


7 


9 11 


6 4 


16 3 ^ 


. 8 


10 8 


6 


16 3 


9 


10 7 


5 8 


16 3 


10 


10 11 


5 4 


16 3 


11 


11 3 


5 


16 3 


12 


11 7 


4 8 


16 8 


13 


11 11 


4 4 


16 3 


14 


12 3 


4 


16 3 


15 


12 7 


3 8 


16 3 


16 


12 11 


3 4 


16 3 



Note. — Any Member may at any time pay larger Monthly In* 
stalments than those mentioned in the second column, thereby* 
shortening the duration of the Mortgage, in proportion to the 
increased rate of Monthly Payments, and decreasing the Monthly 
Instalments of Interest. 



* This is one scale of payments of a Permanent Building Sodety established 
In March, 1860. Besides the interest received "with the montlily payments in 
this scale, and the interest on re<lending these payments, there are other 
sources of profit, such as entrance fees, fines, and transfer fees. 
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SoALB OF PATMBim — conUxmitd, 

Showing the Jftmmtim amount of Principal and Interest to be 
paid AwMuiXLy on every £100, by a Member makhig bia 
payments according to the foregoing Scale. 



Tears, 










seriatim, com- 
mencing witli 
Date of 


Principal 
per Annum. 


lotereat 
per Annum. 


Total per Annum. 1 


Mortgage. 












£ s. d. 


£ s. d. 


£ s. 


d. 


1 


4 15 


5 


9 15 





2 


4 19 


4 16 


9 15 





8 


5 8 


4 12 


9 15 





4 


5 7 


4 8 


9 15 





5 


5 11 


4 4 


9 15 





6 


5 15 


4 


9 15 





7 


5 19 


8 16 


9 15 





8 


6 8 


8 12 


9 15 





9 


6 7 


8 8 


9 15 





10 


6 11 


8 4 


9 15 





11 


6 15 


8 


9 15 





12 


6 19 


2 16 


9 15 





13 


7 8 


2 12 


9 15 





14 


7 7 


2 8 


9 15 





15 


7 11 


2 4 


9 15 





16 


7 16 


2 


9 15 






NaU, — This Scale is given to show Members who have e^cecnted 
mortgages wbat their monthly payments will amount to per 
annum ; and likewise to enable them to calculate at any time the 
net amount of their debt, and the period that will be required to 
liquidate the same* 



EXAMPLES. 

(1.) Suppose £100 is borrowed in a Permanent Building Society, to 
be repaid in monthly payments of 16s. 8d., to continue for 16 years ; 
what rate per cent, would be realized to the society in case the re* 
payments were lent at 5 per cent, per annum interest? 

The interest of 16s. 8d. for one month at 5 per cent. =: 4^ 
of 168. 8d. for two months at 5 per cent. = l|d. 
of 168. 8d. fur 192 months at 5 percent. = 18s. 



>» 
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And, hj aritbmetical series, 

i^H-l|d. + 2T^.tol92) jngggo 
terms will amount to - ) 

Total of 168. 3d. paid ) ikp n n 
monthly for 16 years - J ^^^ " " 



218 8 total. 
90 sum received. 



16 ) 128 8 = interest for 16 years. 

8 6 interest for 1 year. 

As 90 : 100 : : £8 08..6d. : X = 8-916 ; or £S 18s. 4d., the re- 
quired rate per cent. Atu, 

(2.) Suppose, in the foregoing qaestion, the repayments be 
lent at 6 per cent, compound interest, what rate per cent, would be 
realised to the society? 

By the process of geometrical series 16s. 3d. paid monthly for 16 
years will, at 5 per cent, compound interest, amount to £288*2978 
The actual sum lent • • • • • = 90 



16 ) 148-2978 

9-2686125 
£ £ 
As 90 : 100 : : 9 2G86125 : a: = 10-2984583, or, £10 58. lljd., 
the required rate. 

EXAMPLES. 

(1.) What sum would £90 amount to in 16 years, at 6 per cent 
compound interest, calculated monthly? 

The amount of £1 for 4 years by Table V. = 1-270479 
The amount of £1 for 12 years by do. = 2-050707 
The amount of £1 for 16 years = 1-27049 X 2-050707^2-60538 
And 2-C0538 X 90 = £234-4842 the required amount 

(2.) What sum would £90 amount to for 16 years, at 6^ per cent, 
compound interest, calculated yearly ? 

The amount of £1 for 16 years at 6 J per cent, compound interest 
yearly, is £2-637933; and £2.637933 X 90 = £237-41397, the 
required amount. 

Remark. — Hence, from the foregoing, it is seen that £100 lent in 
a Permanent Building Society, and the repayments lent at 5 percent. 
c(»mpound interest, calculated monthly, realize, according to the 
above scale of payment?, more than 10 per cent siiuple interest ;^ 
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more than 6 per cent compoand interest, calculated monthly ; and 
more than 6j- per cent, compound interest, calculated annually.* 

(3.) What rate per cent, will be realized to a Permanent Building 
Society on £100 lent, to be repaid in 12 years in monthly subscrip- 
tions of 18s. 9d. each,. at 5 per cent, simple interest? 

By process of arithmetical series the interest on 18s. Od. paid 

monthly for 12 years, at 5 per cent. . = £40 10 • 

Total of 188. 9d. paid monthly for 12 years =135 

175 10 
The sum lent = 90 



12 ) 85 10 interest. 

£7 2 6 
£££8.d. £s.d. 

As 90 : 100 1 : 7 2 6 : a; =r 7 18 4 per cent simple interest. Ans, 
(4.) Suppose in the foregoing question, the repayments be lent at 
5 per cent compound interest, wh^^ rate per cent would be realized 
to the society by this course? 

By process of geometrical series, 18s. 9d. paid monthly for 12 years, 
will, at 6 per cent compound interest, amount to £184*5 

The actual sum lent • 90* 

12 ) 94*5 



7*875 simple in- 
[terest for 1 year on £90. 
As £90 t £100 : : £7*875 : x = £8*75. Ans, 



• To find the actual rate at which £90 must be lent to amount in 16 years to 
£238*2978 componnd interest, calculated moctlily. 

Let X = the annual rate of £1. 
^ rs; the monthly rate. 



Then (l + ^} ' X 90 = 238^978 



(l 4- pj'* = .264775^ 

1 + ^ = 'v^ 2-647763 = 1*006084 

£ = -00508*4 
12 

a: = •061012 
And 100 times x = 6*1012. 
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BZBBdSES 47b, 

1« What rate per cent will be realized in a Permanent 

Society, on £100 lent to be repaid in 20 rears, in monthly 
subscriptions of ISs. 4d. each; the repayments bdng lent at 5 
per cent simple interest, calculated monthly ? 

S. If, in the foregoing question, the repayments be lent at 5 per 
cent, compound interest, monthly, what rate per cent will be 
realized to the society? 



LOAN SOCIETIES. 

128. Loan Socibtibs are societies composed of a number of indi- 
viduals, who raise a capital in shares among Uiemftelves, for the jnir- 
pose of lending it out at interest, it being required that the sun lent 
should be repaid in periodical instalments. Thus, a person wandng 
the loan of £100, can obtain the^um upon two persons, approvedof 
by the managers of the society, becoming his security for its nptLj^ 
ment The sum which the borrower receives is not £100, but £95 
•~the difference £5 being deducted for interest For this aocomnods* 
tion the borrower pays into the office of the aociety £2 a-week for 50 
weeks, and then the transaction ends. 

The following scale is copied from the business circular of a 
Bociety, whose loans, according to the report issued in January, I860, 
amounted to £232,617 during the year 1859. 

Loan and Discount Compant (LnntsD). 

tSkaU x>f Charges fit Loam extending over one Tear, repayahU bj 

Weekly InstaimerUs, 

Charge for Entire charge ifl* 

Loan Form of dadingFomof 

of Application. Api^catioa 

£15 repayable at 6s. Od. per week 2s. 6d. — ^ £0 18s. 3i 

£20 „ „ 8s. Od. „ 88. Od. £1 4a. Od. 

£50 „ „ 20s. Od. „ 68. Od. £2 ISsi 6d. 

£100 „ „ 403. Od. >, 10s. Od. — £5 ISs. Od. 

£200 „ „ 808. Od. „ 20s. Od. £11 IDs. Od. 

£300 „ „120s. Od. „ 20s. Od. £16 16s. Od. 

And upwards in the same proportion. 

If the weekly instalments are increased, the interest will be redaced 
in the same proportion. 
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Tho bterest (which with other expenses, ts deducted from the 
loin, when advaiiced) is as fbllows :-« 

If reptid by weekly instalments, 5 per cent per annnm« 
)> toontbly „ 7j „ „ 

H quarterly „ 10 „ „ 

Bills Discouhtbd. 

Four months and niider, at the rate of 10 per cent, per annum. 
Beyond four months » . . 12^ „ „ 

XStAMPLES. 

(I.) What will be the interest on £95 received from a lo&n society 
for £100 borrowed, when repaid in 50 weekly instalments of £2 
per week, at 5 per cent simple interest? 

The question is to find the total of the interest on £95, £93, £91 
Ibc, to £1 for 1 week at 5 per cent, simple interest. 

Hie mterest of £95 for a week at 6 per cent. = 



£93 



£91 



6200 
_ 93 X 5 
•» "" 6200 

91 X 5 



>f *v-»- |» tl 



6200 



1X6 
And the interest of £1 ,» „ t:^ ::=: interest 

[at the 48th payment when the sum borrowed is paid ofi* 
By arithmetical progression the sum total of interest^^ 



I 



95X6 , lX5x «i 11520 «i^ . 



6200 • 6200 y ^ "- — 6200 

(2.) Wliat rate per cent, simple interest, is obtained for the use of 
£966n the foregoing question. when£5 is charged for interest thereon ? 
Now the actual interest at 6 per cent Would be £2^ J.* 

* The 48th payment clears off the entire sum borrowed, with £1 of the 
interest ; still leaving £4 interest unpaid to be discharged by the 49th and 

60th payments ; the interest on which will be ( * + 2) X 5 ^ which behig 

5200 
added to VlW (tbe hiterest at the period of the 48th payment) = V^^ 
:=: 2-j^l^ = tlie total interest on principal and unpaid interest at the time 
tJie transaction ends. But the actual interest paid for the loan is £5 ; 
£ £ int rate. 
Hence, as 2^\ : 6 : : 6 : a? = 11^^^ =21 £11 6s. l^d. rate per cent 
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£ Int £ int rate per cent 
As 2^^ : 5 : : 5 : a; = llxW? '^^' ^^^ ^^^ P^ ^^^^ charged tO 
pay £5 interest 

Proof, What is the total interest on £95, £93, £91, &c, to £1 for 
I week, at HtVt P^^ ^^^^* simple interest? 

The total interest will be 

05X11AV 93 X HtW , 1 X llA V _ 96 X UtV :, 

62U0 "^ 6200 • 5200 ~~ 6200 

= £5. Axi, 

(3.) What will be the interest on £92 lOs. received from a loan 80- 
o'ety in lieu of £100 borrowed, when repaid in 12 monthly instal- 
ments of £8 6s. 8d. at 5 per cent simple interest? 

The interest of £92 10s. for a month at 6 per cent. =r ^^J^ ^ 

1200 

84j^X 5 

1200 

75# X 5 






1200 
&C. &c 



And the interest of £^ 



^X 5 



1200 

The total interest = (-^^^ + ^^) X 6 = f f§S = 21. 

An$» 
(4.) What rate per cent simple interest is charged for the use 01* 
£92j, which is diminished by monthly instalments of £8^, when 
£7 lOs. is the interest charged thereon? 

The actual interest on the several diminished sums at 5 per cent 
is £2^ 

£ int £ int. rate per cent 
Then, as 2^- : 7j : : 6 : a? = 16-j'^. Am. the rate per cent, charged. 

Proof, Find the total interest on £92j, 84^, &c., diminished by 
£8^ each month, the 12th payment being £^, at 16j>^ per cent simple 
interest 

The total interest will be 

£92^ X Ifi^ V 84j^ X leVy 75§ X U^ 

1200 "^ 1200 "^ 1200 • • • ' 

1200 == 1200 - = ^'i' ^"'- ^^^ ^"*^"^^ 

(5.) What rate per cent., simple interest, is charged for £90 re- 
ceived for £100 borrowed from a loan society, when repaid in 4 quar 
terly payments of £26 each? 
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The interest d £90 at 5 per cent for 8 monthB = £126 
„ £65 at 5 „ 8 „ =1 16 8 

n £40 at 6 H 8 „ = 10 

„ £16 at 5 „ 8 „ = 8 9 



n 



£2 12 6 
£ n d. Int. mtepercent 
Ab 2 12 6 : 10 : : 5 : « = 19,1^ Ant. the rate. 

Proof. Find the total interest on £90, £65, £40, and £15, each 

for 3 months, at 19^ per cent ? 

90 X 19, IL. 

The interest of £90 for 8 months at 19x4- P^ cent = ,^^ ^ 

** 400 

£66for8 „ 19^ « = ^L^i^i 

£40for8 „ 19A „ = ^-^q^ 

£16 for 8 „ 19^ „ = iiJiji^i 

^ . ,. . -X m ,. ^0 X 19i»r , 66 X 19A . 40 X 19^4- . 
Thetotalinterestwmbe ^^^^ + —-^-^+ ^^^ + 

1J2L12A == ^iiiii^fL = xiO. An.. 
400 400 **".-««. 

BZXBCI8E8 48. 

1. Find the interest on £96, had in lien of £100 borrowed from a 

loan society, to be repaid in weekly instalments of £2 each 
at 6 per cent per annum, simple interest 

2. U, when 6 per cent is the rate, the total interest on £96, £93, 

£91, &C., to £1, the last of the weekly payments of £2 each, 
amoonts to £2 ISs. 2^d. $ what should be the rate when the 
total interest is £6 ? 

8. What win be the total interest on £92 lOs. had from a loan 
society in lien of £100 borrowed at 7 per cent, when repaid 
in 12 monthly instalments of £8 68. 8d. each? 

^ If when 7 per cent is the rate, the total interest of £92^, £84^, 
£76|, &C., to ^ for a month, amounts to £3 6s. 4d., what 
must be the rate to make the total interest £7 IDs. ? 

^< What will be the total hiterest at 8 per cent on £90 had for 
£100 from a loan society, when repaid in quarterly instal- 
ments of £25 each? 

^* If the total interest on £90, £66, £40, and £15 at 8 per cent 
for 3 months be £4 4s., what should be the rate to make the 
total interest £10? 





-» : ';->-H. 




T-.-. 


1 r-.-. 


4p«™=. 


*>=r™t 


Cptr™. 




;-;■- 


1-1,. ..1 

lli*^^ 


1-050000 
1-IO2500 
1-157<!23 


i-aw)a 
inma 

1-I9HI16 






I-I--J-59 


l^liSUS 


liSiill 






l-iH-i-13 


l-i7(iJS2 


I338226 






I-*4i3I9 


1-34009S 


1-418519 






l-5l5iS± 


1-407100 


1-60363(1 


J 


1 ■ 1773 


I3-'.W9 

1 4a;mi 


I'477455 
l-diI328 


1-4939-18 
1-68947S 




1 ■!■:■!« 


l-4Si>21i 


1 -628895 


I-790M8 


11 


l--.-i:;,H 


1S3S454 


1-710339 


1-898^99 


M 




1 fl<-'l"3* 


1 -795806 


2 0121911 


l;l 


14*:-;.':* 


1 i:.!C,.74 


l-t^8SG49 


2-132929 


li 


i-;i:v.Mi 


1-731876 


1-9799S2 


2-Be09D4 


I,'. 


i-.v,:;.';r 


I-*(ni!i4i 


I-07S9-28 


2-396^53 


ir. 


!-•;.. 4:fifl 


1-«7SP«1 


2-ie-«73 


2-5403^2 


i: 


1 a2*w 


111*7900 


2-29*018 


2 ■692773 




i';i>-j4.i3 


a-oa5si7 


2-406GI9 


2-854339 


19 


i-7ia.V)0 


2100849 


2-526950 


3-025600 


io 


!>■ <;iii 


2191133 


3-C63298 


B-207135 




1 --ryaa 


B-27S7S? 


9 '7969 63 


8-399564 


22 


i-flir,i03 


S-3G9919 


2-925261 


3-G03S37 


23 


l-373.'.87 


a-4G1716 


a-071524 


a-819760 


24 


2-03J79* 


2603304 


8'225100 


4-04893S 


as 


2-093778 


E-S05B36 


3386865 


4-2S1871 


9C 


9'15I:j93 


2-772470 


3-55S073 


4-S493Sa 


97 




2-BB33r.9 


3-7334 5G 


4-822346 


28 


a-an-uiis 


B-9387U3 


3920129 


S-ni687 


2G 


2-Hr,r.:,Gr, 


siisiir.i 


4-n613l) 


5-413388 


nil 


2 -427203 


3-243398 


4-321942 


5-743191 


.11 


s-SDonao 




4 538039 


G-D88101 


B2 


B-57S()S3 


3-50B059 


4-764941 


G -4533811 


.1:1 


s-orisasfi 


S'lWSSai 


6-0O3139 




R'l 


B 7;il£l05 


3'7fl43i0 


fi -2 6334 8 


7-2ol02a 


8.-1 


!'Hi:inG9 


8'9460'f9 


SalSOIS 


7-G96087 


i\i; 


S't<!IHa7S 


4'108D38 


6 79181G 


B14725S 


07 


a'9wr.aa7 


4-2(!H090 


fl'0B14O7 


8-636087 




1)'()747H3 


4-49a8ia 


6-383477 


9 154*52 


.'in 


a'i(i7i«7 


4-(llG3G« 


C-7047O1 


9 -O3S07 


■10 


tl-3(i30,nH 


4P010-21 


7-039989 


10 235718 



iMn.i^ — Kinil lUe amount o[ £40 a 
Amoniil of £1 tat 3' 
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B II. showing the amount of an annuity of £1 at compound 
aterest 



3 per cent 


4 per cent 


6 per cent 


6 per cent. 


1-000000 


1000000 


1-000000 


1-000000 


2-030000 


2-040000 


2-050000 


2 060000 


3-090900 


3-121600 


3*162600 


8-183600 


4-183627 


4246464 


4-310125 


4-374616 


6309135 


6-416322 


6-525681 


6-637092 


6-468409 


6-632975 


6-801912 


6-975318 


7-6624H2 


7-898294 


8-142008 


8-393837 


8-892336 


' 9-214226 


9-549108 


9-897467 


10-159106 


10-582795 


11-026564 


11-491315 


11-463879 


12-006107 


12-577892 


13-180794 


12807795 


13-486351 


14-206787 


14-971642 


14192029 


15'025805 


15-917126 


16-869941 


15-617790 


16-626837 


17-712982 


18-882137 


17-086324 


18-291911 


19-598631 


21-015065 


18598913 


20-023587 


21-578563 


23-276969 


20-156881 


21824531 


23-657491 


25-672528 


21-761587 


23-697512 


25-840366 


28-212879 


23 414435 


25-645412 


28132384 


30-905652 


25-116868 


27 671229 


80-539003 


83-759991 


26-870374 


29-778078 


83-065954 


36-785591 


28-676485 


31-969201 


85-719261 


39-992726 


80-686780 


34247969 


88-605214 


43-392290 


3^452883 


36-617888 


41-430475 


46-995827 


34-426470 


89082604 


44-601998 


60-815577 


86*459264 


41-645908 


47-727098 


64-864612 


33553042 


44-311744 


61-113463 


69156382 


40-709633 


47-084214 


64-669126 


63-705765 


42-930922 


49 967582 


58-402582 


68-628111 


45-218850 


62966286 


62-322711 


73-639798 


47-576415 


66-084937 


66-438847 


7&-058186 


60-002678 


69-328335 


70-760789 


84-801677 


62-502758 


62-701468 


75-298829 


90-889778 


65-077841 


66-209527 


80063770 


97-343 164 


67-780176 


69-857908 


85066969 


104183754 


60-462081 


73-652224 


90-320307 


111-434779 


63-275944 


77-698313 


95*836322 


119-120866 


66-174222 


81-702246 


101'628188 


127-268118 


69-159449 


85-970836 


107-709545 


135-904205 


72-234232 


90-409149 


114095023 


145-058468 


76-401259 


95-025515 


120'799774 


164-761965 



AMPLE. — What sum will an annuity of £50, left unpaid for 
ars, amount to at 6 per cent, compound interest? 
mt of an annuity of £1 in 16 years at 6 per cent. = 25*672628 

Multiplied by 60 



Ans, £1283 12s. 6d. 



£1283-6264 



D anmdtjrof £l,fi«- 



Tn. 


,p,rcenL 


4,«r™t, 


B percent 


BperffioL 






■070874 
1-913470 


■961638 
I-8ii6194 


■952318 
1-859410 


■94339S 
1-833392 






2-BZ8612 


2-776190 


2-723248 


2-673011 






8-717098 


3-628894 


S-645950 


8 465I0& 






4-678708 


4-461821 


1 32947S 


4-212363 






6-417192 


5-142136 


5-075691 








6-230284 


6-002064 


6786372 


6-582381 






7'0I9693 


6-732744 


6-463211 


6 209793 






7-786110 


7-436331 


7107820 








8'680S04 


8 110895 


7721733 


7-360086 






9'25262S 


8'76057B 


8-306412 








9-9M005 


B-886073 










0-634006 


e 985G47 


8 383570 


8 852689 






11-236074 


10-563122 


9 898638 


8-294983 






11-B3708G 


11118487 


10-379666 


9 712348 






12-S61103 


11-652395 


10-837767 


10-106894 






13-160119 


12-165668 


11-274064 


10 477268 






13-7 635H 


12'659396 


11-689585 


10 827602 






14-323800 


13133988 


12086319 


11-158115 




20 


14-877476 


13-690825 


12-462208 


11-469920 




21 


16416025 


14-029159 


12-821I50 


11-7S4075 




22 


Ifi'DSOalB 


14 461114 


18-163000 


18-041580 




28 


16-443610 


14-866840 


18-4K8571 


12-303377 




24 


16-985644 


16-246961 


13-798'i39 


12-550356 




25 


17-413150 


15-622078 


14093942 


12783366 




SB 


17-876846 


16-982767 


14 3761S3 


18 003165 




27 


18-327034 




14-643031 


13-210633 




28 


18764111 


16-H63061 


14 898126 


13-406163 




39 


19. IBS') 57 




15-141071 


13 590720 




30 


19-600444 


17 392031 


15-372448 


13-764830 




3L 


20-OOO43I 


17-588491 


15-692807 


13-929085 




32 


S0'38b768 


17'873549 


16-802073 


14 084042 






20-765794 


18H7643 


16-002546 


14 230228 




3* 


21131839 


18-4U1B5 


16132901 


14-868140 




83 


21 -487222 


18 664610 


16-374191 


14-498245 




8E 


21'S32254 


18-908279 


16-646848 


14-620986 




87 


22107237 


19-142576 


16 711284 


14-73677S 




33 


22-492463 


19-367861 


16-867889 


14-846018 






2-J-80B217 


19 584482 


17-017037 


14 9481)74 




40 


93-I14771 


19-79-2771 


17-169083 


15 04629S 





KAHPLE. — Required the present value iif an 
2 years, absliiig 1 per cent,, componnd loteret 
le preiept value of jCI tor 12 jetn, at 4 per t 



mahy of £100 
= 9-38MT3 
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Table IV. 
IMHb ibowring the Interest at the end of every year to 12 years, npon I share of 
10s. a month or £ii per annum, paid monthly into a ** Terminating Building 
Society*' at flrom A to lO percent per annum, Rimpio interest 



' Tear.] 


1 per cent 


6 per cent 


7 per cent 


8 per cent 


9 per cent 


10 per cent 




£ s. d. 


£ B, d. 


£ s. d. 


£ 8. 


d 


£ 8. d. 


£ 8. d 


■ 1 


8 3 


3 11 


4 7 


5 


2 


5 10 


6 6 


2 


12 6 


16 


17 6 


1 





12 6 


15 


3 


17 9 


1 13 4 


1 18 10 


2 4 


5 


2 9 11 


2 15 6 


4 


2 9 


2 18 10 


3 8 7 


3 18 


5 


4 8 2 


4 18 


5 


8 16 3 


4 11 6 


5 6 9 


6 2 





6 17 3 


7 12 6 


6 


5 9 6 


6 U 5 


7 13 4 


8 15 


2 


9 17 1 


10 19 


7 


7 8 9 


8 18 6 


10 8 3 11 18 





13 7 9 


14 17 6 


,8 


9 14 


11 12 10 


13 11 7 15 10 


6 


17 9* 2 


19 8 


9 


12 5 8 


14 14 4 


17 3 4 19 12 


5 


22 1 5 


24 10 6 


to 


15 2 6 


18 8 


21 3 6 24 4 





27 4 6 


30 5 


n 18 5 9 


21 18 11 


25 12 1 29 5 


2 


32 18 4 


3f5 11 6 


V2 21 15 


26 2 


30 9 34 16 





39 3 


43 10 



^ElxAitPiJL — Required the faiterest on 3 shares of lOs. a month eacli, for 12 
jkan, at 9 percent, simple Interest 

The mterest on 1 share for 12 years at 9 per cent -■ £39 3 

MultipUed by . . . 3 

Ans. £117 9 
Tabib V. 
Table showing the compound Interest, calculated monthly, at the end of every 
year to 12 srears, npon I share, or ^6 per annum, paid monthly, faito a Ter-i 
yninatlng Building Society, at from 5 to 10 per cent per annum. 



1 


6 per cent 


6 per cent 


7 per cent 


8 per cent 


9 percent 


10 per cent. 


£ 8. 


d. 


£ 8. d. 


£ 8. d 


£ 


8. d. 


£ 8. d. 


£ 8. d. 


1 


8 


4 


4 


4 8 





5 4 


6 


6 8 


2 


12 


11 


16 7 


18 4 


1 


1 1 


1 3 10 


16 8 


a 


1 9 


2 


1 16 4 


2 17 


2 


8 1 


2 14 7 


3 13 


4 


2 12 


5 


8 8 8 


3 15 4 


4 


7 4 


4 19 6 


5 13 7 


6 


4 2 


11 


5 12 


6 1 


6 


19 9 


7 15 10 


9 10 


6 


6 1 


8 


7 8 2 


8 16 10 


10 


6 6 


11 17 2 


13 9 3 


7 


8 7 


7 


10 5 11 


12 6 3 


14 


7 3 


16 13 


18 19 6 


a 


11 2 


6 


13 14 4 


16 9 5 


19 


7 10 


22 9 


25 18 5 


il 


14 6 


8 


17 14 6 


21 7 4 


25 


5 


29 7 2 


33 14 11 


17 19 


e 


22 6 11 


27 11 


32 


1 11 


37 9 7 


13 5 5 


11 


n 2 


7 


27 12 6 


33 11 5 


40 


2 


46 18 6 


54 8 4 


12 


26 16 


2 


33 12 


41 


49 


1 6 


67 16 3 


67 7 8 


18 


32 


6 40 6 2 


49 8 1 










14 87 16 


6 47 16 1 













Exaxpu. — Required the amount of interest on 4 shares of 10s. a month each, 
fof 8 years at 7 per cent compound interest. 

The interest OB 1 share for 8 yean at 7 per cent ■■ £16 9 5 

MulUpIiedby . . 4 

jLnt, £65 17 
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Table VI. 

Showlnpr the amonnt of £1 every year to 12 years at fh>m 6 to 10 per cent 
coin|H)un«l interest, calculated monthly. 



c 

a 

1 


5 per cent 


6 per cent. 


7 percent. 


8 per cent 


9 per cent 


10 per cent 


1051171 


1061677 


1-072289 


1-083010 


1093806 


1-104710 


2 


1-104954 


1-12716'? 


1-149802 


1-172908 


1-196410 


1.220382 


3 


1'1G1492 


1-196675 


1-232923 


1-270269 


1-308638 


1-348167 


4 


1-220921 


1-270479 


1-322052 


1-375714 


1-431396 


1-489333 


5 


1-283364 


1-348838 


1-417621 


1-489910 


1-566669 


1645280 


6 


1-349062 


1-432029 


1-520098 


1-613585 


1-712537 


1-817556 


7 


1-418091 


1-620351 


1 •6-29985 


1-747628 


1-878181 


2-007871 


8 


1-490651 


1-614119 


1747818 


1-892587 


2-048896 


2-218113 


a 


1-666924 


.1-713673 


1-874164 


2049689 


2-241098 


2-450373 


10 


1-647098 


1819365 


2-009648 


2-219831 


2-461322 


2-706960 


11 


1-731378 


1-931577 


2 154925 


2 404099 


2681266 


2-990393 


12 


1-819970 


2-050707 


2-310702 


2-603659 


2 932784 


3-303511 


18 


1-913092 












14 


2-010981 













ExAMPLK.— Required the sum which £60 will amount to in 10 yeacB at 7 
per ccjit compound interest, calculated monthly. 

The amount of £1 in 10 years at 7 per cent a 2*009048 

Multiplied by 60 

ilw.£l201l8.7cL 

120-57888 
Tablb VII. 
Showlnp: the sum to which 10s. a month, or 1 share In a Terminating BnOJ- 
ing Society , will accumulate to at the rates of 5, 6, 7, 8, 9, and 10 per cent 
compound interp«t. rnlnnlHfoi monthly fW>m 1 in 12 ye»n«. 






1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 



5 per cent. 



01G5508 
12 G4(;U00 
19-4oI)(;77 
26-621352 
34145458 
42 002 125 
50-3H0000 
59-123440 
68 314348 
77-975440 
88-131040 
9 8 -son 329 
110-027920 

r2i-S2;{r)2!) 



6 percent 



6-198525 

12-779160 

19-7G5746 

27-182878 

35 058255 

43-412290 

52-295422 

61-719318 

71-724206 

82-34G240 

93-623323 

105-596208 

118-307537 

I31-S02r)74 



7 per cent 



6-232409 
12-915280 
20-081224 
27765220 
36004725 
44-840140 
54-313800 
64-471420 
75-365677 
87-046179 
99571000 
113001298 
127-402463 



8 per cent 



6-267250 
13-054645 
20 405350 
28-366402 
36-988300 
46 325842 
66-363350 
67-390460 
79-251626 
92-097307 
106•00^'333 
121-076350 



9 per cent. 



6-300507 
13-192222 
20-730300 
28-975520 
37-994000 
47-868730 
58-648666 
70 450800 
83-359450 
97-480303 
112-925000 
129-814266 



lOperedi 



6-334JI 

13 333U 

21-06411 

29-679Sf 

39-039M 

49.462^ 

60-9:6l< 

73-91951 

87-747J8 

1O3-2701* 

120-418:» 

139-3C2» 



Kx AMPLE — Required the sum whicii 2 shares in a Building Society will ao- 
cuiimhito to In 7 years at 8 per cent 

Ihc amount of lOi. a uionih, or £6 a year for 7 years at 8 per cojit. =» 50 3W350 

Multiplied by ^ 

il/w. ^112 143. Cd. — 

ll'i-72C700 
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SQUABE AND SQUARE ROOT. 

129. The Squarb of a number, as already stated, is the product 
arising from multiplying a number by itselt 

Thus the square of 4 = 4 X 4 = 16. 
„ 5 = 5 X 5 = 25. 

„ 13 = 13 X 13 = 169, 

„ 24 = 24 X 24 = 676. 

EXEItCISBS 49. 

(A). 

1. 36« 

2. 284« 
8. 6292 
4. 11026« 

6. 121650625« 

6. 7960« 

7. 6043466« 

8. 2536« 

9. 2926« 

10. 7912* 

11. 4796-35« 

12. 230049733225« 

13. 786*963« 

14. 61773783-73C9' 

Sq(7Arb Root* 

180. The Square Root of a given number is a number Trhich, 
-when multiplied by itself, produces that given number. 
Thus the square root of 16 equal 4, because 4 X 4 =r 16 





r» 


26 = 


6 „ 5 X 6 = 25 




n 


169 — 13 „ 13 X 13 -- 169. 






I. 


II. 


II r. 


Koots - - 




2 9 


20 99 


200 999 


Squares - - 




4 81 


400 9801 


40000 998001 



By comparing columns I., II., 'and III., it will be seen, that if 
any figure be annexed to a given number, the square of the resulting 
number will exceed the square of the given number by two figures ; 
also, if two figures be annexed, the square of this number will he Jour 
figures in excess of the square of given number ; and so on, increasing 
by two figures for every figure annexed to the right. Hence tjjp 



S4t 



d tbc root an rnatohiwi in tiie fint two fibres oo the lig^ 
bjai, tbc Cot flf tbi noC im thm mext two fignret, &c From tliett 
otecmxiatts arue tke dii o Uiuu i for tke pomtimg €0' of nnmben, ia 
the f laOovia^ 

Rmk/hr iiihiliif At 9fman rocL 

Bcpa i: the aaiti* pUee, or drrfiMl poiat, if an j 3 point off tks 
httci^en from ri^ to left into periods of two figures each (as £ff 
as the noaber will adaiiX >nd the drrimals from left to right is s 
simxLtr war. The number of dirisioiis will Indicate the nnmber of 
fi^rres in the rrqoirad root. 

Xut, nnd the nnmber which, when squared, will gire, as nesiiy 

as pouible. the first, or left-hand period; place it in the qootient, 

and ffabtract its square frvmi the first period* and to the remainder 

annex the second period for the dtridcnd. Donble the qootieBft 

figure for the first pait of the dirisor, which divide into the diridmi 

omitdng the ri^t-hand figure, and annex the rcsnh to the diyiMr lai 

qjuotient. Then moltiplr the entire diviior by this figure, aod nb- 

tract the product from the diridcnd ; to this remainder amiez tin 

next period for a new dividend, donlle the figures in the qooUmt 

for the firsi part of the new divisor, and proceed as before; and tlna 

contione till the periods are exhausted. If there be a remsinder, 

the root mav be earned into decimals bj annexing two ciphers for 

each decimal figure. 

24 = 20 + 4 
24 = 20 4- 4 



96 400 + 20 X 4 

48 20 X 4 + 16 

24« = 576 = 400 + 2 ( 20 X 4 ) + 16 or 20« + 2 ( 20 X 4) 
4« = 576 

From this it is seen that the square of 24 is equal to the square of 
20 and of 4, and twice the product of 20 by 4, and, conversely, thst 
the square root of 576 will be 20 + 4 ; and hence by induction, the 
rule. 

KXAMPLES. 

(1.) Extract the square root of 576. 

576 ( 20 + 4 or 24 576 ( 24 root 
400 4 



40 \ 
44 



176 (^4 44^ 176 (^ 

176 176 



SQUABB ROOT. 



241 



(2.) Extract the square root of 89794576. 

89'79'45'76 /9000 8979'4576 ( 947G 



81000000 



18000 \ 8794676(400 
400 I 

'360000 



IMOO 

18000 

800 

70 

18870 

18000 

800 

140 

6 

18946 



/ 7^ 



400 

70 

6 



81 



\9476 root 



184 ) 879 ( 

736 



1434576 
1320900 



(^ 70 



1887^ 14345 (^ 
13209 



18946 i 113676 C 
11367G 



113676 (^8 
113676 



(3.) Extract the square root of 2996350129111329. 
29'96'35'0r29arid29 ( 54738927 Ant, 
25 



104 J 


496 
416 


1087 ) 


8035 
7609 


10948 J 


1 42601 
32829 


109468 


) 977229 
876744 


1094769 


) 10148511 
9852921 


10947782 


) 29569013 
21895564 



109477847 ) 766344929 
766344929 



11 



21f AKimanrnc!^ 





SXERCISBS 49. 




(B.) 


Fiii4 tlie square roots of the following numbers ^— 


1. 


1296. 


2. 


80656. 


8. 


27-9841. 


4. 


121650625. 


5. 


63361600. 


6. 


6426225. 


7. 


8555625. 


8. 


62599744. 


9. 


14774-554437890625. 


10 


25436448423936. 


11. 


23004973-8225. 


12. 


1-4774554437890625. 


13. 


529228797568936-68900625. 


14. 


617737-837869* 


15. 


8816000857 1 73290-92842 161. 



To Extract the Bpuzre- rootpf a vuS^arfracHon, 
Ride. — If the denominator be a complete square, extrsct 
square root of both terms ; but if the denommotor be not s e 
plete square, multiply the numerator by the denominator, sod 
square root of the product viiil be the numerator, which, divide 
the denominator, will be the required root Or, reduce the f 
tion to a decimal| and then extract the square root. 

EXAMPLES. 

(1.) Find the square root of -^ Ans. ^|. 

9 3 
(2.) >/ 16 = 4 

(3.) V|=l^=. 866025 4ns. 

,6~ 2236068 „^^„,^ , 
(4.) >/ 9" = 3 = "745356 Ans. 

,3 /2l 4-58257 ^., ^ , 

(5.) >/- = n/ - = — y— = -65465 Ans. 

A ,20 4-4721 _^^, ^ 

(6.) ^/_-= >/ - = — -.= -8944 Ans, 



5 25 6 

.4" 
5 



(7.) v'^ = >/-8 = '8944 Ans. 
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.) Extract the square root of *4.* 

•40'0000'00 ( -6324 Ans. 
86 



) 



400 
^2^ ' 369 



- . 8100 
1262 y 2524 



; 



, 67600 
»2«** I 50576 



; 



7024 



BXRR0I8E8 49b — continued. 
Find the square root of •04, 



»» 


i» 


»t 


•5. 


1i 


»» 


)9 


•05. 


» 


»> 


n 


•8- 


n 


»i 


}} 


•008979457G. 


»» 


»» 


)f 


•000144. 


»» 


•» 


M 


•00144. 


n 


»» 


« 


1-6. 


« 


»» 


?» 


•16. 


« 


i» 


»t 


•016. 


i> 


11 


1» 


629-092004. 


>« 


>» 


»» 


617787-8373G9. 


»» 


» 


?» 


58275238 4. 


»» 


»» 


«f 


189863769-6. 


»t 


»» 


f> 


851972 


» 


ft 


»^ 


•u 


»« 


»♦ 


W 


•01, 


ri 


»» 


w 


•001. 



In extracting the square root of decimals, the decimal places must always 
ven ; if not so, affix a cipher to tha right, and then point off in periods of two 
1 left to right, as already directed. Thus ^ '1 = '^-^t which, if left 
tiis condition, would require the square root of both numerator and denomU 
)r to be taken ; hence the utility of making >/^ into >/^^; that is, 

dng the decimal places in the numerator even, so that the denominator 
r be an exact square, and the root a decimal d-action. 
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34. Extract the tqnaie root of 005184, end itdnee tkm mrfl to fte 

corresponding eqnrralent fraction In its lowest tcnB&. 

35. A square field contains 86 a. 1 r. 38 tq. p. 9|^ aq. yds. ; fnd tbe 

length of a side. 

131. Any two tides of a rigkt-^KngUd triangie hamg ^mem, t^Jmiikt 
third »ifle.* 

Rule (1). — When ike two legt eat ffhem^ to find Ike hgpaiktmat. 
Add the square of one leg to the square of the otber, ami the square 
root of the sum will be the hjpothemise. 

(2). — When the hfpothenute and one of ike kff9 are gvpem, tojadtk 
other leg. From the square of the hTpothemtse sobtnMst the square 
of the given leg, and the square root of the remainder wiD be tk 
required leg. 

CXAMFUE. 

In the right-angled triangle BAG, are A 

given the base B C =. 66 yards, and the 
perpendicular A C = 105 yards, to find the 
hrpothennse B A. 

Here 66« -f 106« = 3136 + II025 =r 

14101; and >/r4T6i = 119 yards, the 
hypothennse B A« 

When the hypothennse B'A = 55, and 
the perpendicular A = 44 feet, to find 
tlie base, B C. B 

Here 65' — 44« =3025— 193&= 1089; and ^i^Jgy-^ 33 ft. 
the length of base B C. 

SXBRCI^ES 4D. 

(C.) 

1. A ladder 78 feet long, placed 30 feet from the bottom of a mil* 

reaches its top exactly ; how high is the wall ? 

2. A steeple 96 feet high, casts a shadow 180 feet long; what most 

be the length of a staight line to reach from the extremity d 
the shadow to the top of the steeple? 

3. A ladder 102 feet long, being placed in a street, reached a win- 

dow 90 feet from the ground on one side, and on the other 
side it reached a window 48 feet high from the same spot. 
What is the breadth of the street? 

• The base and perpendicolar of a right-angled triangle are fircqnently 
called the ltg$. 
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4. A ladder 68 feet long, wben placed upright against a wall, 

reached the top; how far would the top of the ladder fall if 
its other end were drawn oat 32 feet from the bottom of the 
wall? 

5. A rectangular field measnres 348 yards in length and 261 yards 

in breadth; what is the length of the diagonal? 



THE CUBE AND CUBE ROOT. 

The Cubs of a Number. 

132. The cube of a number is the product which occurs from mtd- 
tiplying that number by itself, and then multiplying the result again 
by the same number. 

Thus, the cube of 4=4 X 4x 4 = 64. 
tt 6„ 6X5X5 = 125. 

« 18 „ 13 X 13 X 13 = 2197. 







sxbbcisbs 50a. 


1. 


Cube 86 written 36s« 


2. 


>» 


46». 


8. 


ft 


1452 ». 


4. 


"»» 


84151. 


d. 


i» 


9999». 


6. 


t» 


26712», 


7. 


n 


5*38321. 



Cobe Root. 

133. The cube root of a given number, is a number which, when 
multiplied into itself, and the result again multiplied by it, will pro- 
duce the given number. 

Thus, the cube root of 64 = 4, because 4 X 4 X 4 = 64. 





n >f 


125 „ 6, „ 
2197 „ IS, „ 


6 X 5 X 6 = 125. 
13 X 13 X 13 = 2197 


Boots 
Cubes 


I. 

2 9 
8 729 


II. 

20 99 
8000 970299 


III. 
200 999 
8000000 997002999 
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By comparing columns I., II. and III., it is seen that if anvfigore 
be annexed to a given number, the cube of the resuUing numl er 
will exceed the cube of the given number hy three figures ; also, if 
two figures be annexed, the cube of this new quantity will be six 
figures in excess of the cube of the given number ; and so on, increas- 
ing by three figures for every figure annexed to the right. Hence, 
the units of the root are contained in the three right-band figurefli 
the tens of the root in the three next, and so on. Therefore, in ex- 
tracting the cube root of a number it is divided into periods of threes 
beginning at units* place. 

To extract the cube root of a given mtmher. 

Rule I. — Place in succession 1, 0, 0, and the given number whose 
cube root is to be found ; separate the given namber into periods of 
three figures each, counting from the units' place towards the left. 
Find the greatest figure whose cube shall not exceed the first or left- 
hand period, and place it in the quotient for the first figure of the 
root This quotient figure is used as a constant multiplier tfarougb- 
out the first stage of the operation ; thus, 1 is multiplied by it, and 
the product adiied to the first 0; this sum is multiplied by the same 
root figure, and added to the second 0, and again, this last sum is and- 
tiplied by the same root figure, and subtracted from the first or lef^ 
hand period. Continue a similar process of multiplying and adding 
by the root figure till you have three additions in the first column, 
two in the second, and this completes the first step. 

II. — To the sum in the first column annex one cipher, to the 
tecond two ciphers, and to the third the next period, or if the periotte 
be finished, annex three ciphers. Then divide the number in the 
third column by that in the second (cwlled the trial divisor), and the 
quotient will be the next figure of the root, with which proceed 
through the same course of multiplications and additions as before, 
and this completes the second step of the process. If the product 
should at any time exceed the number above it in the third column, 
the next lower root figure must be used. 

IIL — To find the next figure of the root, proceed exactly in the 
same manner as before, and so continue until all the figures are ex- 
hausted. If the process should not then terminate, the extraction 
of the root may be continued to as many decimal places as may be 
deemed fit, by annexing three ciphers for every period. 



EXAMPLES. 

(1.) Extract the cube root of 485587656. 



End of Ist step 





7 

7 
7 

14 

7 

210 
8 

218 
8 

226 
8 



CIBE SOOT* 


49 



S47 

486'58r656 ( 786 root. 
343 



49 
98 



142587 
131552 



14700 
1744 

16444 
1808 



ft 



2nd step 



11035656 
11085656 



1825200 
14076 

1839276 



» 



2840 
6 

drdstep 2346 



Proof. 
786 
786 

4716 
6288 

6502 

617796 
786 

8706776 
4942368 
4324572 

485587656 



The greatest nnmber (7), whose cnbe does not exceed the first 
period (485), is placed in the quotient for the first figure of the root. 
Hnltiplj 1 by 7, and add the product to the first ; this amount 
(7) multiplj by 7, and add the product (49) to the second ; and 
agftin, this amount (49) multiplied by 7, and subtract the product 
(843) from 485, which gives the remainder (142). Again, multiply 
1 by 7 (the root figure), and add the product to the last sum in the 
first column, multiply the sum (14) by 7, and add the product (98) 
to the last sum in the second column, there results 147 ; and, lastly, 
multiply 1 by the same root figure (7), and add the product to the sum 
(14) of the first column. This concludes the first step in the process. 

Annex one cipher to the number (21) in the first column, two 
to 147 in the second, and annex the next period (587) to the re> 
xnainder (142). Find now the second figure of the root, by dividing 
the third column (142587) by the second (147000), which is called 
the trial divisor. The quotient would appear to be 9 ; this, however, 
on trial is found to be too large, and 8 is taken, which answers ; 
then multiply 1 by 8 (the root figure), and to the sum (210) in the 
first column add this product; then the sum (218) multiply by 8, 
and to this product add the sum (14700) in the second column, 
and again multiply the sum (16444) by 8 and the product (131552) 
subtract from the third column, which gives the remainder (1 1035). 
Then multiply 1 by 8, and adding this product to the sum (218) in 
the first column, multiply the sum (220) by 8, and to the second 
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column (16444) add this product, and there resolts 18252. Again 
multiply 1 by 8, and to the sam (226) in first column add the product, 
and there results 234, which completes the second step in the process. 

For the third step, annex, as before, one cipher to 234 in the fiat 
column, two to the second (18252), and the next period (656) to 
the third (1 1085). For the third figure of the root, divide the third 
column (11035656) by the second (1825200); which gives 6 for the 
next figure in the root Now, as before, multiply I by 6, and to 
2340 in the first column add the product ; multiply the sum (2346) 
by 6, and add the product (14076) to 1825200 in the second 
column; then multiply the sum (1839276) by 6 and subtract it from 
the number in the third column, when, as there is no remainder, 
the process terminates. Therefore the root is 786, and by raising it 
to the third power the original number is found. 

(2.) Extract the cube root of 92775111183.* 

10 92'776'111'183 (4527 

4 16 



64 



4 
4 

8 
4 



16 
32 



End of 1st step 



28775 
27125 



120 
5 

125 
5 

130 
5 



4800 
625 

5425 
650 



„ 2nd step 



1650111 

1220408 



607500 
2704 

610204 
2708 



1350 
2 

1352 
2 

1354 
2 



>» 



3rd step 



429703188 
429703183 



61291200 
94969 

61386169 



Proof. 
4527 
4527 



13660 

7 

13567 



20493729 
4527 



92775111183 



* This mode of extracting the cube root is a particular applicatlMi of th^ 
method of reaolvlug numerical equations discovered by the late Mr. Homer, of 
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EXEBCI8B8 50. 


"^ ^H 


(B.) 
Extract the cabe root of 4096. 


^-^ ^^B 


It 


tt 


592704. 


^^^H 


n 


tt 


18609-625. 




n 


tt 


•999700029999. 


H JL 


ft 


tt 


10408062487. 


B 6L 


It 


tt 


495289-174528. 


B 7. 


tt 


tt 


79-999477540846456. 


■ ^ 


w 


tt 


1999598535728747279 18364752. 


■ ^' 


ti 


tt 


918517247483640899. 


I 10. 


t> 


tt 


19059888576128. 


1 ^^' 


ft 
tt 


ft 

tt 


156. 
9-999990891470218504. 


1 13. 


M 


tt 


45882712. 


1 1^ 


t» 


tt 


110839908795372875. 
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134. To find the cube root of a fraction. 

Rule, — If the denominator of the fraction be not a cube number, 
mnltiply the numerator by the square of the denominator, and the 
cube root of the product will be the new numerator for this denomi- 
nator. Or, reduce the fraction to the form of a decimal, the cube 
root of which will be the required root 

EXSRCI8K8 50, 

(C.) 
]. Find the cube root of ^^. 

2. f» )) 843" 

8. w tt T 

4- „ fi f 

O* n tt 9 

^* n tt Te 

7. There are 3 boxes, whose contents are, respectiTely* 1000, 16656, 

and 20000 cubic inches ; what will be the length of the side of 
a cubical box that will contain as much as the other three? 

8. There are 3 balls of the same material, whose diameters are 

6, 8« and 10 inches respectively; what is the diameter of a 
fourth ball of the same substance, which is equal in weight 
to the 8 others? 

9. A cubical box contains 91125 solid inches; what is the cost 

of painting the outside, at 4|d a square foot? 



2o2 
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MENSURATIOK. 
135. Mensuration is that part of mathematics by wbicli tki 
len^iCths of lines, the areas* of surfaces, and the capacity or cubical 
contents of solids are determined. 

In Sorfacb Measure. 



Inches X inches 
Inches X feet 
Feet X feet 
Yards X yards 



= square inches. 
= parts. 
= square feet 
== „ yards. 
Perches X perches = „ perches. 

Thus, 
12 inches X 12 inches = 144 square inches. 
3 feet X 3 feet = 9 „ feet 

6 J yards X 6 J yards = 30J „ yards. 



In Soltd or Cubical Measure. 

Inches X inches X inches = cubic or solid inches. 
Feet X feet X feet = ,i m feet 

Yards X yards X yards = », „ yards. 

Perches X perches X perches = „ „ perches. 



Thus, 
12 inches X 12 inches X 12 inches = 1728 cubic or solid inclies. 
3 feet X 3 feet X 3 feet =27 „ „ feet. 

5J yards X 5j yards X 6j yards = lG6f „ „ yards. 



To find the area of a rectangular figure. 
Let A B C D be a rectangular 
Hgure, whose length is 6 inches and 
breadth 3 inches. 

If A B be divided into 6 equal parts, 
and B C into 3 equal parts, an 
inch each, and through the points of 
division lines be drawn parallel to the 



D 






B 



• The area of a figure is the quantity cf surface contained in it In the cx- 
ftmples and exercises given on tliis subject, it is assumed that the popQ i* 
already acquainted with their geometrical terms and qualities, and, thercicK. 
uo explanation of them is oflfercd here. 
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(3.) Extract the cube root of 41999*034176. 



8 9 



8 
8 

6 
3 



U 



90 

4 

94 
4 

98 
4 



102 



102-7 

7 



10416 



9 
18 



2700 
376 

' 3076 
392 



3468 
71-89 

3539-89 
72-38 



103-4 
7 


104-1 

•06 



3612-27 
6-2496 

8618-5196 



4r999'084'176 (34-76. 
27 



14999 
12304 



2695034 
2477923 



217-111176 
217-111176 



Froqf. 

84-76 
84-76 



1208-2576 
34-76 

41999034176 



afh, from whose plan is derived a method of extracting any root whatever, 
rofessor Young's books on Eqoations contain a clear and able exposition of 
\1b method of Mr. Homer's; and in the author's ** Key to Butherford's £di« 
on of Mutton's Course of Mathematics," will be found a large variety of 
Lerclses in numerical equations solved by the samo method. 

11* 



(1.) Estnct lb* cab« root tf 80. 



55 -eSO' 16005 I 



5S69906.i9 I 3 



J6I9 I e 
1(1 I 3 



I " 
•OM 
- V -0008 

■ \ -OOOM 



116339 I 3 
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17. How taanj boards, 18 ft. 4 in. long and 9 io. broad, will cover a 

floor 80 ft long and 29 ft. 4 in. wide? 

18. How manj flags, 2 ft 8 in. by 1 ft 3 in., will cover an area 

34ft8in.by 18ft 9in? 

19. How many yards of carpet, 4 ft 10 in. wide, will cover a floor 

48 ft 4 in. long and 25 ft 6 in. wide ? 

20. Bought 36 boards, each containing 23 ft 9 in. by 1 ft 4 in., at 

7^ per square foot ; what is the cost ? 

21. How many boards, 14 ft 8 in. by 1 ft. 5 in. will cover a floor 

58ft 8in. long and 19 ft 10 in. broad? 

22. How many yards of carpet, 2 ft 1 in. wide, will cover a room 

468 ft 9 in. long and 66 feet 8 in. broad ; and what is its cost 
at 58. 8}d. per yard? 

23. How many acres are occupied by a railway 210 miles long and 

84 feet broad, supposing it a rectangle ? 

24. If a ploughman turns up a furrow of 18 in. wide, how far will 

he travel in ploughing 8 acres? 

25. What is the cost of paving a street 468 ft 9 in. long and 33 ft 

4 in. broad, at 8^d. per square yard? 
•26. A room is 60 ft in circuit and 12 ft high ; how much paper, 
2 ft wide* will cover it deducting the door, which is 8 ft. by 
4 ft, and three windows, each 5 ft by 3^ ft , and the chimney, 
4 ft. square? 

27. How many yards of paper, } yard wide, will cover a room 24-|ft. 

long, 15^ ft wide, and 9^ ft high? 

28. What is the expense of paving a street, J mile long and 66^ ft 

broad, at 6^d. per square yard? 

SURFACES. 

137. To find the area of a parallelogram. 

i?u/e.— Multiply its length by its D C 

perpendicular breadth. 

Thus A B X D E = area of pa- 
rallelogram A. B C. D. 




KZERCISES 52. 

(A.) 

1. What is the area of a parallelogram 8 ft 6 in. long, and 4 ft 

10 in. high? 

2. Find the area of a parallelogram 10 chains 52 links long, and 

7 chains 63 links in perpendicular breadth. 
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S. What id the rent of a field in the form of a parallelograiB, yrbtm 
length is 18 chains 75 links and perpendicolat bnadth 14 
chains 45 links, at £3 lis. 6d. per acre? 

188. To find the area of a tria/i^le. 

Ride — Multiply the base by the altitude, and take half the 
product. 

_, ABXD£ -,. «A-«^«« 

Thus 5 = area of triangle A D B. 

EXBRCTSE8. 

4. Find the area of a triangle whose base is 254 yards, and alti- 

tude 136 yards. 

5. \^at is the area of a triangle whose base s 49 perches, and 

height 34 perches ? 

6. If the base of a triangle be 363 feet, what must be the altitnde 

80 that the area may contain an acre? 

189. To find the area of a triangU wkm the three sidet are gken. 
Rule. — From half the sum of the three ndes subtract each side 

severally ; multiply the half sum, and the three remainders con- 
tinually together, and the square root of the product will he the 
area. 

BZAMPLB. 

What is the area of a triangle whose three sides are respectively 

13, 14, and 15 yards? 

13 21 21 21 

14 13 14 16 
16 — - — 

8 7 6 remainder. 

2)42 



21 = half sum. 



Area = n/21 x 8 X 7 X 6 = iv/7056 = 84 square yards. 

EXERCISES 62a — corUmued. 

7. Find the area of a triangle whose sides are 354, 432, and 574 

yards respectively. 

8. Find the area of a triangle whose three sides are 618, 674, and 

618 feet. 

The Circle. 
140. To find the circumference and also the area of a circle^ tchen 
the diameter is given. 

For the circumference — multiply the diameter by 3*1416. 
For the area — multiply the square of the diameter by •7854. 
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Opposite sides, 15 eqnal squares are obtainedf each of which has its 
side one inch; that is, the area is 8 X 5, or 15 square inches; hence 
the 

Bute. — Multiply the length by the breadth, and the product will 
denote the area. 

Duodecimals. 
186. When numbers diminish from left to right at a ten-fold rate, 
it is called the decimal system of notation ; but if the diminution 
were at a twelye-fold rate it would be the duodecimal, as when 
noity is divided into 12 parts, and each of these into 12 more, and 
so on, the relation of each of snch divisions is called duodecimal. 

The rtde for performng duodecimals^ or cross multiplication. 
Write the denominations of the same name under each other. 
Multiply every term in the multiplicand, beginning at the lowest by 
the feet in the multiplier, divide each product by 12 and carry the 
quotient to the next product, and write the remainder under the 
term of the multiplicand just used. Then multiply by the inches 
111 the multiplier, in the same manner, and write each remainder} 
after dividing by 12, a place further to the right; and so on with 
each denomination. The sum of the several lines will be 
answer. 

EXAMPLES. 

(1.) Multiply 88 feet 7 inches by 15 feet 9 inches. 

ft. in. ft in. ft in. 

88 7 (38 7) X (15 9) 

15 9 12 12 

189 



678 9 
28 11 8 


463 
189 


C07 8 3 


4167 
8704 
468 




12)87507 squ 
12 ) 7292 3 



607 8 8 
Arts, G07 square feet, 8 parts, 8 square inchcs< 

Or, 
(C07 + A + lir ) square feet 



P-) 



l« 

9 


7 € 


«) 

15 
12 


It m. 
(U 7 
13 

17$ 
12 

SIM 

lis 


Ally 


9 felts 

ft n. 

12 




7 € 
1 1 € 


lis 


1$7 


S 7 € 






C31S 
SIM 
SIM 






2S7>7« 






)1»»1 « 






)ltt2 7 


€ 





12)137 8 7 6 
1^ n^xcv f«tc. S partSt 7 sq[sv« is^et ^ square ladL 

Or, 



5L 

^ ,. :^ fMC 5 iac6» br f f<«< S inches. 

4- M S ft<K $ i:&cSk» br $ feet 5 inclMft. 

5^ «. 4 fwC $ iBciitt b V S feet 6 inches. 

<? ^ i f<«« f is^rbs br ? fert ? ischoL. 

7. « l^f«: $ia<A« brSfw^: 5tnct«!. 

^ ^ IT S«« J iaA« 6 sec. br 12 fwt 7 iscbow 

?. »» 1> 5i« > iBs'-ix* bj 5 f<*t l'^ incites. 

1 ;\ ^ 4 : iy^: T i=>v-ii«» by $ feet. 

H. .* 1 r f«« $ i»cAie$ I y 7 f«t 5 icck--«. 

le. ^ * feet 4 i=sciiej 7 «<- by 2 feet 9 inches 2 sec. 

U^ ,. 4 f«t t irNrli** by J f«f S iccbes. 

11^ «« $ feet r iac^<» 4 mc by 3 feet 9 inches. 
I,V WKaX *•♦ ti* ««»«» vif a p^e glass window 2 ft 11 in. broid 

Ifs WKat «r>^ ti:^ <vc»»ts of a car7«s 5 ft 2 in. wiJe and 24 ft 9 in. 
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EXAMPLE. 

' What is the drcumference of a circle whose diameter is 50 feet? 
60 X 31416 = 157-08 feet. Atu. 

EXERCISES 52a — contintted. 
9. Find the circumference of a circle whose diameter is 1764 yards. 

10. If the circumference of a circle be 14971260*2424 feet; what 

is the diameter ? 

EXAMPLE. 

What is the area of a circle whose diameter is 50 feet ? 
50 X 50 X '7854 = 1963*5 square feet. Aru. 

11. What is the area of a circle whose diameter is 31 yards? 

12. What is the area of a ring of which the internal diameters are 

respectively 246 and 228 yards ? 

13. What is the diameter of a circle whose area is 201*0624 square 

perches? 

Solids. 

cube and parallulopipedon. 
141. To find their solicUti/, 

Htde, — Multiply the length by the breadth, and that product by 

the depth. 

EXAMPLE. 

What is the solidity of a cube whose side is 5^ yards ? 
5^ X 5^ X 5^ = 166f cube yards. Aru, 

EXERCISES 52. 

(BO 

1. Required the area of the surface of the foregoing cube.* 

2. How many cubic feet are there in a rectangular piece of timber 

15 in. broad, 10 in. thick, and 24 ft. long? 

3. Required the cubical contents of a parallelopipedon whose 

length is 24 ft. 6 in., breadth 9 feet, and height 16 ft 8 in. 

4. What weight of water will a cistern, 4 ft. long, 3 ft. 3 in. broad, 

and 2 ft. 6 in. deep, contain ? A cubic foot of water weighs 
1000 ounces. 

PRISM XSD CYLINDER. 

To find their solidity. 

Mule. — Multiply the area of the base by the altitude. 



* The surface consists of six eqoal squares ; the area of one of which is 
5^ X 6| =: 30i square yards and 30i X 6 = ISli square yards. 
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BXBRCISBa. 

5. Required the solid contents of a triangular prism whoas 

is 9 ft., and each side of its hase 84 in. 

6. How many cable feet are there in a cylindrical pillar 14 ft higk 

and 14 in. in diameter? 

7. What is the expense of conyeying three boxes from Calcntta to 

London, at 60s. per ton ? — dimensions as follow : — 
Box 1 6 feet 3 (nches 8 feet 2 inches 2 fiset 9 ineheSi 
„ 2 6 „ 9 „ 8 „ „ 8 „ „ 
„ 8 6 ,t 9 M 8 i» „ 2 „ 8 „ 

8. How many cubic inches in a round bar of iron 20 ft long and 

fin. in diameter? 

PYRAMID AND CONE. 

148. The solidity of the pyramid or cone is j- of the prism or 

cylinder which have respectively the same base and altitude. Hencei 

area of base X altitude ,.,., 

s= solidity. 

o 

BXAMPLB. 

One of the Egyptian Pyramids, 480 ft. in altitude, stands on s 
square base whose side is 763^ feet; what are the solid contents? 
763f X 763^ X 480 _ 



y-^— : =93244729f Ans, 



EXBRCISES. 

9. Suppose the mast of a ship to be a regular cone, 87 ft. long and 
2 ft in diameter at its base; what is its solidity? 
10. Required the weight of a pyramid of marble, whose base is a 
hexagon, each side being 15 in., the vertical height 10 ft., and 
the specific gravity of the marble 2720. 

Globe. 
144. To find its surface when the diameter is given. 
Rule. — Multiply the square of the diameter by 3*1416. 

EXAMPLE. 

Required the surface of a globe whose diameter is 18 inches. 
Surface = 18 X 18 X 3 1416 = 10178784 square inches. 

EXERCISES 52b — continued, 

11. What is the surface of the moon, supposing it to be a globe, 

whose diameter is 2160 miles? 

12. What must be the diameter of a ball, to have 1 square inch of 

surface ? 
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13. A ball, 3 ft. in diameter, is covered with copper ^ of an inch 

thick ; what must be the valae of the coating at 28. 8^d. 
per lb., the specific gravity of the copper being 9000 ? 

14. A balloon contains 1000 yards of silk } yard wide ; what is its 

diameter, admitting it to be a perfect globe? 

145. To find the ioUdity of a globe when the diameter is given.* 
Ride, — Multiply the cube of the diameter by *5236. 



EZA3IPLB. 

Find the solidity of a sphere whose diameter is 17 inches. 
SoUdity = 17 X 17 X 17 X '6236 = 2672-4468. Ans. 

EXKBCISES 63 — continued. 

15. Required the solidity of the moon, supposing it a perfect sphere 

whose diameter is 2160 miles. 
16* What are the solid contents of the earth, supposing it a perfect 

sphere whose diameter is 7912 miles? 



ALLIGATION. 

146. By this rule are solved those questions occurring in business 
in which goods of the same kind are mixed together, either to im* 
prove an inferior kind by mixing with it a superior one, or to effect 
a ready sale for a superior quality whose high price has interfered 
with its disposal It is divided into two cases. 



Case T. 
147. When several articles are mixed together, and the price of each 
tampU is given, to find the mean or average price of one of the mixttire. 



* If the diameter of the base and the vertical height both of a cone and 
cylinder be respectively equal to the diameter of a globe, the solidity of the 
(Kme and globe together will be equal to the solidity of the cylinder (by solid 
geometry) ; but the solidity of the cone being ^ of the cylinder (by solid geo» 
metry), the solidity of the globe must, therefore, be § of the cylinder. 



:0 lbs. at Id. ptr lb. = ISOd. 
il 6d. „ = IflSd. 
It aid. „ = 132d. 



S3. 

1. AmixturebelDgmideof lClb.ofteaBt4s.lD)d.pBrlb.; lO Ib- 

Bt 4s. 6d. per ib. ; anfl 24 lb. at 2b. 2d. par lb. i whsl b X It'- 
of the mixture worth? 

2. If 18 gallon! of water bo added to a mixture of 126 gallona tff 

rum at IGs. 3d. pec gallDo, and 108 gallons at ITs. 6d. fef 
gslloD ) what ia the valuB of a gilloii of the camponndF 
8. Of vhat JinenesBisa compoBitioD of 31b. of gold ballioa of 9ai- 
pnre to tlie lb., with 5 lb. of Btandaid gold of 11 oi. to 
the lb.? 

Case II. 

148, When ike prict fif eaA lif the ingr^ieiai to he niiced it tjicai, 
and the mean or meragB print ii knoan, la find hou) muek qf tadt \ 
tOBipk tmat be taken to firm the midtre. 

How Diucb tea at 6b. and Ss. 8d. per lb. mnit be mised togMhet 
to make a compouad worth i%. ii. ! 

Mean 5" I ''^"'^ '"'' "^ ^'^^ ^ '""^ ""■ °* '^" ^*' '"■ 

"^ - ■ _ ■ - ~ ■ 7 lb. of the Ss. 84. tea. 

Now the object ia to mix the teas in aueb proportion, that tbe lost 
Temlting from one gample ma^ he counter-haluiiied by tbe g^ 
arising from theotbur; then to make auah a mixture, if Sib. of the 
(ia. tea be taken, tbe loaa thereon will be IBDd.) and if 201b. of 
tbe 8b. ed. tea ho taken, the gain (hereon will he ISOd. Hence, 8 Hi. 
of tbe en. tea, wllb SOIb. of the 3s. 8d. will make the required 
coinpound.* 
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EXAMPLES. 

(1). A wine mercbant has three sorts of brandy worth respectively. 
17s. 18s. and 228. per gallon. Of these be wishes to make a mix- 
tore of 45 gallons to sell at 20s. per gallon; how many gallons of 
iach mnst he take ? 

il7s ...3s. gain X 2 gallons. = 6s. gain. 
188....2S. gain X 2 „ = 4s. „ 

22S....2S. loss X (3 -f- 2) gals. = 10s. loss. 
That is 2 gals, at 17s. -j 

„ 2 „ at 18s. > make a mixture. 
And 5 „ at 22s.] 



9 gallons. 

g. gaL g. Arts, 

As 9 : 45 : : 2 : « = 10 gallons at 17s. 

As 9 : 45 : : 2 : « = 10 „ at 18s. 

As 9 : 45 : : 5 : = 25 „ at 22s. 

45 gallons. 

(2). A licensed yictnaller wishes to mix together 4 kinds of dal^t 

wine, respectively rained at 88., 7s., 58., and 4s. a gallon, in order to 

produce one wine of 6s. a gallon. What quantity of each must be 

taken to make the mixture? 

Atu. 
8...2 loss X 3 = 6s. loss ; that is 3 gals, of 8s. = 24 Proof. 

7...1 loss X 1 = Is. loss; „ 1 „ of 78. = 7 „ 

5... 1 gain X 1 = Is. gain : „ 1 „ of 58. = 5 „ 

a. .3 gain X 2 =: 6s. gain; „ 2 „ of 38. =: 6 „ 

7 42 

EXSBCI8E8 63 — continued, 
4m In what proportions must 3 sorts of rum at los., ISs., and 8s., 
per gallon respectively, be mixed, in order to produce a 
mixture worth 128. a gallon? 

5. What quantity of tea worth separately, 48., ds. 9d., and 8s. 3d.» 

per lb., must be mixed together to make a parcel containing 
901b., worth 38. 8d.? 

6. How many gallons of water must be added to 80 gallons of 

brandy, worth 288. per gallon, so that the mixture may be 
sold at 248. per gallon? 

7. How much alloy must be added to gold of 10 oz. fine, to bring 

it to 7^ 02. fine ? 



5« 

«. A rrsev hxr^ tsv s S&^ 4s, Sk^ sal 6l per lb, visha 
i> 2£ue A nixxc* {/ M la. voetk -Ia. fid. pcrlbi; hovindk 

}. If ^: li. of i£Ofts» & 21. 44.par]K,beHindvithotibmit 
t*^ ^i. S&. ai Sk ed. per Ik ; vkai q B aaUii of eadi art 
d kC xLe cnpoaitkB M 2s. «d. per Hk ? 



• • ^ 



J:^ be bfci cr^fircd. -» delwcd br Ike vorksn, eiqik?cd 
Arbilsicoef tf ^Kees the aaiyuag d frmod. 

Arsizmeda ;«& a bm» cf pm gold sal saMher «f ahcr, mxk 
H 7x auat w^i^ at iht cravB (mr i Bm.); aad pattng thai 
v^flTsifty OS* A xesMK fs22 of vnv, ke aeenatdjaotadtiiB qnflh 
tfi r flf wer :ks2 £oved crcr. That cxpcDed br tke gold vc^gbed 
-2* :i^ i^:«: Ij iLc bItv ^M lbs aBd that br the crowa "Mlk 
ITias vert the qriTrraw «f ^eSd aad alTer m the crova? 

,-£«... *01IbL X l€IbaL 



A«2«:5IK::U:x = 4lh.of gold. 
As20:dCk:: 4 : x =s 1 Ih. of sOTcr. 



IC. Hdv BiTLT sa!IcK» c/ grn «x I'.^s., 13a., and 15a. a gallon, must 

a ff ir:: a««iunt take^ to make a mixtnre of 120 galjow 

vcnh Itjw a ^lon? 
IL Hcv each gY>li of 19 and 20 carata fine, must be mixed wifli 

15 ovmoes of 23 carats fine, to bring tbe whole to 22 cants 

fin*? 
12. Hov manr gallcaa of water must be added to 70 gallons of 

wh'^er. worth ISs. per gaUoo, to make the raloe of As 

n:ixtai« 17s. 6d. per pUkm ? 
1^ A sr.^lisxnith wishes to melt together gold of 13, of 14, of 15, 

and 2 1 carats £ne to the oonce, in order to make a composi- 

tiv^a of 95 cncces of 18 carats fine; how many onncea of eadi 

must be take? 
li. How manr gallons of water, and how many of gin, worth 1% 

a gallon, mast be added together to make a cask of 20 gaUoos, 

woith^t. a gallon? 
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MENTAL ARITHMETIC. 

149. Tbe procets of performing arithmetical calculations without 
the aid of artificial help, sach as slate, paper* &c., is termed mental 
arithmetic. 

To acquire the power of computing mentally with tolerable facility, 
it will be only necessary to commit to memory the multiplication 
table up to 19 times 19, to be well versed in the process of compound 
inultiplicati<Mi and division, and to understand the leading principles 
of arithmetic. 

With this preparation, and with moderate exercise in the appli- 
cation of numbers generally, a youth with ordinary capacity may 
answer with quickness any reasonable question asked. Beyond the 
course suggested, there are no rules offered, save four, which are 
already known ; nor is any ^ royal road" proposed to aid in the 
acquisition of this mental power. Ko doubt there are several 
good books written on this sulirject, containing a large number of 
rules, some as many as 90 ; but the advantage of many of these 
rules is very questionable, and the labour in committing so many of 
them to memory would far outweigh any benefit derived from their 
use and application. 



MULTIPLICATION TABLE {Continued), | 


13 time^ 


L4 tinier 


15 times 


16 times 


17 times 


18 times 


19 limes 


larelh 


larel4 


larel6 


larelO 


larel7 


)arel8 


larel9 


2... 20 


2... 28 


2... 30 


2... 32 


2... 34 


2... 36 


2... 38 


3... 39 


3... 42 


3... 45 


3... 48 


3... 51 


3... 64 


3... 57 


4... 62 


4.^ 66 


4... 60 


4... 64 


4... 68 


4... 72 


4... 76 


5... 65 


5... 70 


6... 76 


5.. 80 


5... 85 


5.. 90 


5... 95 


6... 78 


6... 84 


6... 90 


6... 96 


6...102 


6... 108 


6...114 


7... 91 


7... 98 


7...105 


7...112 


7...119 


7...126 


7... 133 


8.. 104 


8...112 


8...120 


8...128 


8...136 


8...144 


8...152 


9...117 


9...126 


9..:135 


9...144 


9... 153 


9...162 


9... 171 


10...180 


10...140 


10... 1 50 


10...160 


10...170 


10...180 


10...190 


11...143 


11.U64 


11...165 


11...176 


11...187 


1I...198 


11...209 


12...156 


12...168 


I2.»180 


12...192 


I2...204 


12...216 


12,..228 


13... 169 


13...182 


13... 195 


13...208 


13...221 


I3...2d4 


13...247 


14^.182 


14...196 


14...210 


14...224 


14...238 


14.^252 


14..266 


15...195 


16.. 210 


15...226 


15...240 


16...255 


15...270 


15...285 


16.^208 


16...224 


16...240 


16...256 


16...272 


16...288 


16...304 


17...221 


17...238 


17...266 


17...272 


17...289 


17.,.306 


17...323 


18...234 


18...252 


18...270 


18...288 


18...306 


18...324 


18...342 


19^.247 


19...266 


19...286 


19...304 


19...323 


19...342 


19.^361 


20...260 


20...280 I20...300 


20...320 


20...340 


i20...3C0l20...380 | 



iU 



4 + 11 + 17 = 32 

16 + 8 + 21 = 45 

93 + 9 + 55 = 137 

14« + 18 + 40 = 2<i4 

69 + 31 + 37 = 137 

38 + 156 + 37 = 231 

13a.3d. + 60.9d. =£1 Q 

168w 9d. + 13& 7d. = £1 10 4 
XI 12 9+Jtll6 3r=£3 9 O 
XI 17 7 + XI 4 1<^=:X3 2 ^ 
X2 18 9 + XI 18 5^ = X4 17 2 J 



199—53= 144 

738 — 124 = 614 

68—19= 49 

156—79= 77 

48 + 69 — 90 = 27 

112+ 78— 50= 140 

212— 36—156= 92 

10s. — 3a.6d. =X0 6 6 
123. 8d. — 9s. 9d. = XO 2 11 
XI 16 6 — £0 18 8 =£0 17 10 
£1 — £0 9 4J = £0 10 7^ 
£2 5 6 — XI 13 lOj = XO 11 7J 
X3 — XO 7j = X2 19 4^ 
XI 10 — XO 11 3J = £0 18 8J 
£4 — £0 14 = £3 19 lOj 
£5 — £1 Oj = £3 19 llj 
£3 13 5J~ £1 6 Hi = £2 7 6 
3 cwL — 23 lb. =2 cwL 3 qrs. 5 lb. 

5 cwt. — 2 qra. 20 lb. = 4 cwt- 1 qr. 8 lb. 
2 tons — 13 cwt. 1 qr. =1 ton 6 cwt. 3 qrs. 
3 gallons — 1 qoart = 2 gallons 3 qoarts. 

2 yards — 5 inches =■ 1 yard 2 feet 7 inches. 

3 miles — 33 perches = 2 miles 7 fur. 7 perches. 

* As these questions are intended diiefly to be nsed by the teacher only St 
f0C€ TtT*"*'"'«*^~~*t ^ ^ thoo^t more oonreium to annex the answen. 
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Addition and Siditraction. 










Ant. 


£1 17 8^ + £1 2 


8} 


— £3 





£2 6 6 + £0 11 


*i 


= £2 


16 10} 


£3 6 7J — £1 18 


8i 


= £1 


7 4 


A + A 




= 


1 


ii + A 




— - 


1 


« + « + 


A 


= 


2 


« + « 




= 


H 


« + « + 


A 


— 


2 


i+ * 




— 


* 


i+ i + 


i 


— 


1t^ 


«+ J + 


A 


— 


2 


J+ i 




— 


M 


10 — f 




= 


9* 


16 -lA 




— 


13A 


11 - H 




= 


10^ 


14i-10i 




=: 


4i 


17i — 10} 




— 


6J 


lOi- 6J 




= 


5tV 


16« — 12} 




= 


8« 


A- A 




r= 


T^ 


£f + f guinea 




— £1 


8 3 


£i + i sUUing 




= £0 


7 10^ 


£J + 1 ghMlng + 7id 


■ 


= £0 19 


£| + | guinea + } 


florin = £1 


8 8 


£} + } nhjlling 




= £0 


14 


£i — i shilling 




= £0 


11 8 


;^ — tsbilling 




= £0 


16 e 


£J_}8hilliDg 




= £0 16 9 


£1} guinea — 3} sliilling 


= £1 


10 2 


£4f — 4^ sibling 




=l£4 


8 


£» + £}— J diilling 


= £1 


7 6} 


£1} + £} — 11| ihilling 


= £1 17 Bi 



18 
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ABITHMETIG. 



MuItzpUcatum. 






MuUtpUcaiwn. 


£ 8. d. £8, 


d. Ans, 




i X 2—1 ^w. 


1 3 X 6=r 7 


6 




i X 3 =■ 1} 


02 3jx3— 06 


m 




J X 4 — 2 


1 6f X 6 = 7 


4J 




iX 6= If 


1 8J X 9 — 16 


4* 




iX 6— 2 


1 lOj X 11 — 1 


7i 




iX 8= 2f 


2 8J X 10 = 1 7 


X 




f X 2= Of 


4 6j X 12 = 2 13 


6 




*X 3- 1^ 


5 ?! X 18 -- 3 13 


H 




f X 6= 2 


1 7 7J X 14 = 19 6 


9 




^ X 13 = 6* 


1 6 10 X 15 — 19 7 


6 




f X 20 — 8 


1 13 6} X 16 = 26 16 


4 




f X 7- 2| 


1 11 8| X 17 = 26 19 


0* 




^ X 16 = 8f 


118 5| X 18 = 30 2 


7-r 

4 




A'X 7= 2|^ 


1 16 51 X 19 = 34 12 


5f 




«X 13 = 10,1^ 


Diviswn, 






/)<t>UI<». 


£ 8. d. £ 


8. d. 






T- 2 = i Ant. 


3 8 3- 


r 2 = I : 


14 1^ Afu. 




^3= i 


2 17 3 - 


J- 2 = 1 


8 7i 






=-4= i 


1 10 - 


J- 8 = 


3 9 






■-2= i 


1 13 6 - 


'r 4 = 


8 4J 






r8= i 


11 6 - 


'r 8 = 


1 6i 






r2= i 


13 8 - 


h 16 = 


io| 






■-3= » 


13 6 - 


f- 18 = 


9 






r6= A 


16 9 - 


r 18 = 


10^ 






^1= » 


13 9 - 


f- 16 = 


11 






r3= i 


16 4 - 


1- 16 = 


11^ 






H4= A 


6 6- 


1- 18 = 


6 7 






s-*= » 


2 10 3f - 


1- 15 = 


8 4i 






r6= A 


6 17 8 - 


h 66 = 


2 6^ 


9 


X 8- 


r*= n 


8 14-1 


- 44 = 


3 8 


A 


X 4-- 


-6= A 


126 5 5 -■ 


f- 110 = 1 


2 1I| 


A 


X 6-. 


r8= H 


8 6 3 H 


- 19 = 


8 9 


A 


X e-i 


-8 = li 


14 14 -^ 


-84-0 


3 6 


A 


X 12-j 


-4 = 1H 


180 9 - 


f- 72 = 2 : 


10 1| 






222 2 1 H 


r 42 = 6 


6 9 






1 7 6 H 


- 11 = 


2 6 






1 10 lOjH 


r 19 = 


1 7J 






40 11 6 H 


- 86 = 1 


2 6^ 






6 7 6-; 


r 46 = 


2 10 






26 7 1 -i 


- 66 = 


9 7 
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JfuUyaUcaiionf with QuesHoni om the Prices of Articles. 















Ans* 






Ans, 








£ 8. 


A. 


13 times 2 


arc 


) 26.. 


. 26 apples at ^d, each 


= 00 


6i 


fi 


II 


65.. 


. 66 


II 


atjd. „ 


= 02 


sl 


« 


91 


104.. 


.104 


II 


atid. „ 


= 02 


2 


M 11 


»i 


148.. 


.143 


i» 


ati<L » 


= 05 


11: 

4 


„ 14 


II 


182.. 


.182 


»i 


atid. „ 


— 8 


H 


n 17 


II 


291.. 


.291 


II 


at ^. „ 


= 12 


H 


14 times 14 


II 


196.. 


. 196 


II 


atid. „ 


= 4 


1 


n 16 


i» 


210.. 


.210 


II 


atid. „ 


= 04 


H 


., 19 


II 


266.. 


.2G6 


i» 


atid. „ 


— 1 2 


2 


« 18 


W 


262.. 


.262 


If 


atjd. „ 


= 15 


9 


,. 17 


II 


238.. 


. 2o8 


11 


at id. „ 


= 04 


Hi 


15 times 13 


II 


196.. 


. 195 


If 


atid. „ 


= 16 


8 


„ 16 


II 


226.. 


.225 


91 


atid. „ 


= 4 


8i 


« 16 


II 


240.. 


.240 


19 


atjd. „ 


= 15 





,• 17 


l» 


256.. 


.255 


II 


at Id. „ 


= 11 


8 


„ 18 


II 


270.. 


.270 


II 


atid. „ 


= 06 


H 


16 times 13 


n 


208.. 


.208 


n 


at Id. „ 


= 17 


4 


« 14 


II 


224.. 


.224 


II 


at 2d. „ 


= 1 17 


4 


„ 16 


II 


266.. 


.256 


II 


atid. „ 


= 06 


4 


.. 17 


ti 


272.. 


.272 


i» 


atjd. ». 


= 11 


4 


„ 19 


II 


804.. 


.804 


91 


at Id. ,, 


= 16 


4 


17 times 12 


» 


204.. 


.204 


II 


atjd. „ 


= 12 


9 


8 


n 


186.. 


.136 


»9 


at 1^. „ 


= 17 





» 17 


II 


289.. 


. 2H9 


19 


atid. „ 


= 06 





., 18 


»i 


806.. 


.806 


n 


at lid. „ 


— 1 18 


H 


« 19 


II 


823. . 


.323 


It 


atjd. „ 


= 13 


H 


18 times 13 


ft 


234.. 


.234 


w 


at lid. „ 


= 14 


H 


9 


II 


162.. 


.162 


99 


at 2^ „ 


= 1 13 


9 


n 11 


i» 


198.. 


. 198 


W 


atid. „ 


= 04 


H 


n 16 


II 


288.. 


.288 


»l 


at 1 d. „ 


= 18 





„ 18 


i» 


324.. 


.324 


9t 


at lid. „ 


= 20 


6 


19 times 13 


»i 


247.. 


.247 


»9 


atid. „ 


= 10 


H 


H 14 


ff 


266.. 


.266 


19 


atid. „ 


= 06 


ci 


H 15 


II 


286.. 


.286 


19 


atH n 


= 11 


lOi 


« 11 


II 


209.. 


.209 


19 


at 1 Jd. „ 


= 16 


H 


V 18 


II 


342.. 


.342 


19 


at8id.„ 


— 4 19 


9 


» 19 


n 


861.. 


.861 


n 


atjd. „ 


= 12 


6J 



see 



143 at Id. 
Sl>^atfL 
SS4atld. 
l»<atfL 

2o2 at fL 

270 at fL 
SSSatfL 
JTiaxfL 

S«»ati<L 
»)SaxfL 
S:iSaxfl 

»4atfL 
l»«at Id. 
t47atid. 
S««att^ 
$42axfl 
;!«IasfL 



tke PneacftiB 

Amu 

a. d. 

= 3 »^;aild.: 
= 11 11; at 1& : 
= 4 4; atld.: 
= 19 6; at 1ft. : 
= 8 2; alls. : 
= 411J;atld.: 
= S S: at Is. : 
= 9 4^; at 1& : 
= S 7f;atla. 
= 11 li4;aKld. 
= 5 «(; at Id.: 
= 6 4; at Id.: 

0|:at Id. 

4^: at Id. 

5|;atld. 

0; atld. 

6; atld. 

6; at U. 

3i;atld 

6|;atld. 

S: atld. 

C^: as. Id. 



ArHda mi 





4 





= 1J 
= 6 
= 1S 

= « 

=: IS 
= 16 

= 10 
= ^ 
= 14 
= 15 



Ams. 

X s. d. 

7 7 
7 S 
17 
11 14 
9 16 

19 10 
IS 12 
11 5 
13 10 

1 3 

5 

4 



1 

1 
1 
1 
1 

1 
1 






9 
8 
4 
1 

5 6 

6 11 
4 



= 17 
= 9 18 
= 10 
= 1 « 

= 18 
= 1 10 







6 
1 



alls, 
at XI 
at la. 
at XI 
at XI 
at XI 
at XI 
at XI 
at XI 
at la. 
at la. 
at la. 
atl& 
at la. 
at la. 
at la. 
at la. 
at XI 
at la. 
at la. 
at Is. 
at la. 



Radet. 

Aas, 

X 8. d. 

4 11 
143 



= 10 8 

= 234 
= 196 
= 238 
= 252 

= 225 

= 270 

= 14 5 

= 13 12 

= 15 4 

= 14 9 

= 15 6 

= 16 S 

= 14 8 

= 16 4 

= 9 18 

= 12 7 

= 13 6 

= 17 2 

= 18 1 















































K<cac« ^^ t» fixpeocct. 
47s. t» tbrH{ieBee& 

^ XI 7a. t» 

^ ;J«k W fartfant^ 

« 4^axpeMnta 

^ 15 aiywx w ti» 

« IvVk t* futbisfs. 

^ tl( £uaai«s to 

^ llj;.4^«»£anldBpL 

«« ^4 supnoK to & 

^ Jt^t"^ Mij^f ail tl^ kalf cro 

« 5l:i eK>m»» to i»««adi. 

« XI ik M t» thmcfioBeaL 

» X2 l«\k to 



Am. 
46 

188 
81 

144 
90 

156 

480 
18 

546 
81 
64 
78 
91 
25 
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Iqo 


e500 fartbings to pence Atu, 


. 126 


>» 


£1 78. 6d. to farthings 


1320 


i» 


5 cwt. to stones 


70 


« 


2 cwt. 2 qr. 14 lb. to stones 


21 


»> 


8 j^ lb. to ounces troj 


42 


n 


^ lb. to ounces, avoirdupois weight 


56 


f* 


8 miles to perches 


2560 


»• 


824 inches to yards 


9 


»» 


4 leagues to furlongs 


96 


» 


6^ yards to inches 


198 


w 


400 ounces (avoirdupois) to pounds 


25 


tf 


180 quires to reams 


9 


H 


8f score to units 


75 


»l 


17 quires to sheets 


408 



To find the price of any number of articles^ when the price of one 

it given. 

Rule. — ^Multiply the price of one article by the number of articles, 

and the price of the whole is found.* 

Ans, 
£ s. d. 



Findth< 


3 price < 


>f 45 11 


l>. of sugar at 


8d. per lb. 


11 3 


»» 


11 


76 


»i 




4d. „ 


15 4 


»> 


11 


93 


>f 


• 


6d. „ 


1 18 9 


»» 


11 


78 


i» 




7d. „ 


2 2 7 


»» 


i» 


69 


II 




6d. „ 


1 14 6 


ty 


II 


87 


yards 


at 


Jd. per yd 


. 8 7J 


n 


fi 


98 


11 




Jd. „ 


5 9J 


II 


11 


688 


ti 




Id. „ 


2 16 11 


II 


i» 


845 


11 




lid. „ 


5 5 7J 


i» 


n 


19 


II 




lojd. „ 


16 7J 


n 


11 


17 


II 


Is. 


3jd. „ 


1 1 i4 


11 


II 


18 


i» 


Is 


. 5jd. „ 


1 6 8 


»♦ 


II 


16 


11 


Is. 


5jd. „ 


1 3 8 


11 


11 


25 


fi 


Is. 


> 6d. fj 


1 17 6 


II 


n 


82 


fi 


Is. 


, 8d. ,, 


2 13 4 


M 


II 


42 


11 


2s. 


. 8d. „ 


5 12 


ft 


II 


68 


» 


88 


. 9d. „ 


11 16 3 


»l 


II 


88 


11 


2s 


. 10jd.„ 


12 13 



• By a little exercise of judgment, other processes besides those conveyed 
by the rule may suggest themselves, by which several of the questions proposed 
ta this and the other sections will be more readily solved. 











£ 


a. d 


i. tB ji 


■m 


iff ^^ps 791 


n 7 11 SJtu. 


^ 


^ 


^M. 


» 





t lOi 


♦ 


, 


3ft.7|iL 


» 





2 9} 


nf- 


« 


I«^4ii. 


»r 





f ^ 


4k. 


* 


TiM.%L 


n 





9 4i 


i 


* 


CSkkM. 


»» 





5 li 


:*- 


9 


a&Si. 


» 





5 3 


:«> 


w 


aikStt. 


9 





5 7J 


'=t 


■• 


l^M. 


j» 





4 7 


^t 


« 


Ife^Ci. 


» 





4 4J 




T 


1^ IM. 


»» 





4 H 


^ 


^ 


ii^aiL 


i» 


14 2 


-^ 


« 


7^<M. 


» 


16 101 


sf 


W 


^M. 


n 


18 4 


% 


^ 


%.&L 


ff 


15 9 


^ 


^ 


«.«d. 


^ 


17 lOJ 


s» 


•♦■ 


i^ 


» 





7 ^ 


^.TTI 


•♦■ 


H 


» 





19 7 


iin 


^ 


H 


n 





11 10} 


»r 


•» 


H 


m 


15 10 


:thi 


« 


K 


w 


2 


3 9 


Ml 


♦ 


1<L 


n 


4 


1 8 


iM» 


^ 


H 


m 


2 


16 3 


: 'HJ 


^ 


u 


n 


2 


5 10 


3«« 


, 


H 


rt 


3 


2 6 


*^ 


«• 


iH 


»» 


4 


7 6 


iM 


•♦■ 


iH 


n 


3 


10 10 


>^ 


•» 


iH 


» 


3 


7 6 


«;<« 


9 


fi- 


n 


1 


1 3 


Jio 


» 


iH 


n 


4 


15 10 


«a» 


IT 


lU 


T1 


3 


18 9 


M> 


» 


2*^ 


t* 


5 


16 8 


*:« 


» 


3H 


»» 


12 


13 9 


»s 


1» 


Is^Od. 


»» 


18 


5 


3ti^ 


>» 


13. Id. 


n 


19 


15 5 


»» 


^ 


5s. Od. 


n 


87 


10 


s<» 


t» 


fa.8d. 


ft 


121 


13 4 


3^ 


» 


4&0d. 


>♦ 


73 





»s 


» 


IH 


>i 


3 


5 7i 


»• 


» 


ls.8d. 


t» 


71 


13 4 


S3« 


^ 


U.4d. 


» 


63 


6 8 
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Find the price of 490 yards mt 28. 6d. per yd. £61 5 Atu, 



rt »i 

n w 

n »» 

11 n 



450 


w 


Is. 3d. 


» 


28 2 6 


18 


ft 


£1 Is. S^d. 


n 


19 8 8 


17 


>l 


£t 58. 10|d. 


n 


21 19 10^ 


19 


ft 


£1 Ids. 7^. 


n 


81 18 10^ 


15 


1* 


158.3^ 


» 


11 9 4^ 


14 


*» 


£1 168. 11^ 


n 


25 17 6 


25 


»1 


£1 ll8.4|d. 


i» 


39 4 4} 


28 


11 


£1 1^ 6}d. 


f» 


46 17 6 



When the price of a twrnber of ariicks it ffwen, to Jind the pr^ oj 

e. 

Ride. — ^Dhride the price by the Bumber of articles, and the price 
one article is obtained. 
What is the cost of 1 lb. (or 1 of any denomination). 

Ans, 
When 5 cost £0 6 8 £0 13 



3 „ 11} 4} 

7 „ 9 0} 13} 

8 „ 10 6 13} 

9 „ 13 1} 15} 
11 ,, 15 1} 1 4} 

13 „ 19 3 2 8 

14 „ 1 17 11 2 8} 

15 „ 1 19 4} 6 2 7} 

16 „ 2 4 8 2 9} 

17 „ 2 8 10} 2 10} 

18 ^ 3 2 7} 3 5} 

19 „ 3 4 1} 3 4} 
27 „ 3 1 10} 2 3} 
30 „ 6 3 9 4 1} 
40 „ 2 15 1 4 
50 „ 11 19 7 4 9} 

1}„ 058 036 

11 4} 7 7 

14 4} 9 9 

1} „ 10 7} 16 6 

2} „ 1 11 1} 13 10 

3} „ 2 3 1} 11 6 

6} „ 19 11} 3 7} 

4} ,, 14 9} 5 10 

4} „. 1 16 0} 7 7 

5f „ 1 12 7 5 9 



11 
i» 
i» 
n 
ti 
•1 
1) 
fi 
»i 
11 
If 
ti 
ri 
t) 

V 

i» 

n "} y^ 

11 

n 

V 

n 
it 
If 



Wbm ff eottSi 4 11^ 



f* 


H 


n 4 2 9} 


n 


H 


„ 18 6} 


n 


12i 


„ 9 16 10^ 


ft 


20 


„ 133 14 2 


n 


112 


„ 7 9 4 


n 


120 


„ 273 10 


M 


140 


» 202 14 2 



XO 10 


€ Am 


1 6 


6 


5 


6 


15 


9 


6 13 


H 


1 


7 


2 5 


7 


1 8 


Hi 



When Iheprice of a numb er of aHid» is ffwem with the price of 
to find the mmiber qfarUdet* 

BuU. — ^Divide the price of the number oi uticIeB by the pric 
ene (both bro u ght into the same denomination) and the quotient 
be the nomber. 

What 18 the number of articIeB whose cost is 
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Intbbbst, CoMBOflsioii AND CoxxKRCiAL Discouirr. 

150. To Jmd He ittUreti /or 1 jfeor, discount or commission, al 
tpercmL 

Take ^ (siace 6 is ^ of 100), or nckon m shilling for every 
K>and in the sum given. 

At 4 per cent — Find mt 5 per cent, and deduct ^th, because 

6 — i of 6 = 4. 
At 6 per cent — Find mt 5 per cent and add ^th, becauaa 

6 + i of 6 = 6. 
At i^per cen^.— Take ^ (since 2 J is ^ of 100), or reckoti 6d% 
for every pound in the sum given. 

Find the interest (for 1 year), commission or discount, 
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* i. £ s. L 

15 >air3 , „ 13 3 $ 

ZA )irJ ^ „ 73 5 6 

3 l3Dr4 ^ ^ 138 15 

:r -Sir 2 ^ ^ 36 11 9 

nST :u )ir j , „ 29 13 9 

:2«3 Id • 5]r ^ ^ „ 31 11 lOj 

.HT U) > ^r 4 nHiicxfl^ ,, 15 t3 10 

S» 3 >ar4 , ^ If 12 11 

:2 «4r4 , „ 14 9 10| 

^ >5ir3 « ^ 11 6 14 

arS » >irS ^ ^ 48 8 l4 

1» ,5 IflirS ^ ^ € 8 4 

:i>»*rl ^ ^ » 12 9i 
) >ftr«iHBdi^aC6p«rceBt 6 8 

3C 10 iar« ^ „ 6 18 6 

»rrL ^^« , , 11 13 9 

» :>»^wS ^ „ 6 5 3 

«» ni2&r4 ^ , 17 17 7 
iSS ::f i&r'faBB^a^it4pereaiL 12 14 3 

iTJ :? lirS , „ 13 11 6 

f^}Jii5ir4 ^ ^ 11 76 
^} i J iir i3&ntcia«,at2|percent. 10 17 6 

-^ :i ) iir4 ^ „ 6 10 9 

«W :i )5jr4 , „ 6 13 11 

»T3 J i3K$ „ „ 4 4 4J 



DECniAL COINAGE. 

tJI. "Ru OTTMCj of ecibL's&ia; m svstem of decimal coinage in 
;&^ ^.nmcy. « in FrsKe sad t&e United States of America, has of 
liifi! ^rson biMK a sabjecc ef eoftsicierable dbcossion. 

Is Attu 1>c^ a Comaiittee ci the Hoose of Commons was ap- 
pomceii t9 OHKsier the scbjerL and on the 1st of Angost following, 
t&ss iMBBxinK p nu s emcd its report, which recommended : — 

'nat tSot poosfed steriio^ should be the unit coin of account, and 
^at it s^^«Id be Prided into 1,000 parts. 

That the testh, the hondredth, and thoosandth part of the pound 
almdd be the othw coins of account, to be called the ./form, ceiUt 
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The table would stand thus — 10 mils = 1 cent 

10 cents = 1 florin. 

10 florins =£1. 

The sovereign then = 1000 MUs. 

„ half-sovereign == 500 „ 

„ 6 shillings = 250 „ 

„ 2s. 6d. = 125 „ 

„ 28. =100 „ 

„ Is. =50 „ 

„ 6d. =26 „ 

152. With the exception of the silver threepenny andfonrpenny 
liecesi all the present gold and silver coins in circulation can be en- 
pvessed in mils, and therefore retained in use ; but a new issue of 
oopper coinage would be requisite, as the present farthing is larger 
tlian the mil by 4 per cent. 

In such a system, the terms of yalue in money of account will 
follow in succession. 

Thus, 4 := 4 mils. 

54 = 5 cents. 4 mils. 
654 = 6 florins 5 cents. 4 mils* 
8654 = £3 6 florins 5 cents. 4 mils. 
23654 = £23 6 florins 5 cents. 4 mils. 

From this it is seen how completely reduction of money would be 
obviated by this system, since the unit's place is mUsy the ten's cents, 
the hundreth's fiorvM and the thousanth*s pounds. 8654 mils may 
also be written as 86 florins 5 cents 4 mils, or 365 cents 4 mils, or 
£3.654. 

153. To shew the identity of simple and compound arithmetical prO' 
cesses inihe decimal or ten system. 

Multiply 1635 by 5, and find the price of 5cwt of sugar, 
at £1 6 fl. 3 c 5 mils per cwt 

£ fl. c. m. mils. £ fl. c. m. mils. 

1635 16 3 5 = 1635 = £1*635 1635 = 1635 

5 5 5 5 16 3 5 = 1635 

- — — 16 3 6 = 1635 

6175 £3176 8175 mUs. £8*175 163 6 = 1635 

1 6 3 5 = 1635 



£8 17 6=8175 
154. If the decimal system were also applied in the gradations of 
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weights* and meMures, then mil operations would be perfonned as 
in the four simple rales, and the rales of compoand addition, sob* 
traction, multiplication, division, together with redaction, practice, 
duodecimals, and the rules of mental arithmetic would all be ren- 
dered unnecessary, besides much of the laboar thronghout the other 
tales being lessened. 

BXAHPLB. 

Express £G Ids. 9d. in terms of the decimal coinage 
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£6 18 9 =£698 7*5 



BXBBCI8B8 64. 

1. Express £24 7s. 6d. in terms of decimal coinage^ 

2. 

8. 
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Express £5 7fl. 2c5m.in£.B.d. 






£ fl. c m. 




£ a. 


d. 
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2 5 
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6 



£5725 

4. Expre.^ £15 4 fl. 5 c. in £ s. d. 

5. „ £23 8 fl. 7 c. 5 m. in £ 8. d. 

6. M £11 9 fl. 8 c. 5m. in £8. d. 



= £5 14 6 



t» 



MISCELLANEOUS QUESTIONS. 

EXERCISES 55. 

1. What is the income tax on the rent of 95 a. 2 r. 27 p. of land, 
at £3 13s. 10 Jd. per acre, at 14d. in the £. ? 

* For a comprehensive notion of the application of the decimal sjrstem to 
time, weights and measures, see a pamphlet on that subject, by Dover Btatter, 
Esq., Liverpool. 
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.2. What is the income tax, at 5d. in the £, on the rent of 310*216 
acres of land, when '25 of 45 acres are let for '432 of £375? 

8. If 3*5 pieces of road are each 18 m. 3f. 36 p. in length, when 
measured by a chain 9 in. short, what is the expense of keep- 
ing them in repair at £\ lis. 8d. the true mile? 

4. Find the purchase money of 13^ plots of land, each containing 
17 a. 2 r. 05 sq. p. 7 sq» ft. 126 sq. in., at iC16 13s. 4d. per 
acre. 

^. Sold 179} gallons of gin at lis. 8^d« per gallon, and 69\^ gallons 
at lis. 5^ per gallon; what is the average selling price of 
one gallon? 

e. Bought 85} gallons of rum at ids. lO^d. per gnl., and 78f at 
12s. 8d. per gal. { what is the average cost of 1 gal.? 

7. What income tax, at 16d. in the £, should be paid on the rental 

of 148 a. 2 r. 82} p. of land, at £4 12s. 6d. per acre ? 

8. How many pieces of gold of 2 lb. 7 oz. 17 dwt 18 gr. each, can 

be bought for £3809 18s. 2^^., when £47 18s. 6d. wUl 
purchase 1 lb. of the same? 

9. If the weight of 26^ packages of soda be 93 lb. 9 oz. 7 dr. 

1 sc. 19-^ gr., what is the weight of 1 package? 

10. Bought 9} barrels of pork, each weighing 9 cwt. 2 qr. 21 lb., 

which is found to be short weight by 4 lb. in every cwt. j 
what is the price at £2 16s. 6d. |)er true cwt? 

11. Bought 3j- pieces of gold, each weighing 5 lb. 9 oz. 18 dwt., at 

£3 17s. 10^ per ounce i but being afterwards found to be 
short weight, (every lb. weighing but 10} oz.) what was the 
real cost? 

12. How many loads of wheat, each containing 15qr. 8 bush. 2 pk., 

at £2 18s. 6d. per quarter, can be bought for £849 9s. S-^Vd.? 

13. Purchased 2<^ tierces of beef, each weighing 2f cwt + 7f qr. 

2 

•f- 18} lb., at 8} times 5^ lb. for 88s. 8d., and sold it to 

gain 5 per cent; what is the cost and gain ? 

14. How many paiceb of pure nitre, each weighing 85 lb. 7 oz. 5 dr. 

2 sc. 18 gr., can be bought for £24 19s. 7^d. at Is. 3d. 
per lb. ? 

15. Sold 87 a. 8 r. 85 p. of land at £7 10s. per acre on the 5th of 

August, 1859, the sum to be paid with interest on the Ist of 
Jsnnary following ; what sum was received ? 

16. What will (8} + 7^ + 8|} — 3^) yards come to, if (1} + 

2f + 1* — 2}) yards cost (^ + } + 2| — 1-^) guineas? 



17. Sold aj bags of "heati eacliBSqr. 5 bneTi. 2pfc., at jCST 

per quarter, und sold it to clear 25 gainem 
Bold at the quarter t 

18. What eipeoso is incurred in 17? periods of ti 

CQDBiaiingof 5J da^^s, 3J hpura, 171 miunl**, 

19. Out of a piiT«e containing 57^ guinea* + .£13^ + lEJ floriiM 

+ l3Jcrown.,Ipayl8|gBinEaB + i:]3i+ IT^florina,!! 
villi the difference 1 purchased tea at Sa. Sd. per lb. ; liow 
man; lb. ol tea did I buy ? 

50. Bought 73 cwt, 2 qr. 211b. of tobacco at £7 13s. 6d. per cwL, 

and sold 23 cm. 1 nr. 181b. at le. T^il.per lb.; how niiut 
the remainder be sold per cwt. to clear 16 per cent, on 1 
whDie P 

51. BoDght 79^ barreta of llonr st £1 199. Sd. per barrel, a 

fll,Vj barrels at £1 1 58, per barrel ; at what STeraga nn 
the Hour be sold per baTTd, toclear lOpercent. on tha ithol«P' 
22. What cost 13^ piecoa of cloth, eacb containing 7,^ + 1^ 
yards, when 4* — Ij yards cost } of 17>, 6d.? 



23, BimpUfy the expression | of £1 J + 



Jof ■ 



rrOt£2+.— t.. 



24*. The lola! qnantity of water used in the town of Live 

during the weelt ending the 2Srdaf July 1859. wis 9G05485i 
galloDs ; how many tons of oKygen and of hydrogen d 
contain, when 9 lb. of water will yield 8 lb. af oxygen 
lib of hj-drogen? 

25. Tfae expense incurred in making a railway amounted to 
£l,iS40,000; what must be the yearly receipts to pay expensed 
amoontiag to 30 per cent, of these receipts, and yield tl 
shareholders 5^ per ceaup 

36. Find the several sums in the 3, 3^, and S} per eenl. stocks, tbat 
wiU produce S per caut. on £100 purchs 
pectively. 

27. Multiply the difference between } of 4} X 8| and 1} of 2^ at 

28. If A. can do a piece of work in 3 days, 6. in 4 daja, and C. n 

S days, in what time will they do It nhea working togetlleT ¥ 

• Of tun .uppl. /69aH2<8 gallon) were from RlTinBl. 
uiuusinppif lissiosoe „ fnan the Wells. 

Total WOMasi Etdlona. 
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'Bffw many days (sopposiog it practicable) would it take a man 

to walk from Liverpool, which is in latitode 53^ 2b% to the 

equator, at the rate of 30 milea a daj, a degree being 69-]^ 

English miles 7 
What is the square root of ^fff ? 
In England and Wales there are 8000 miles of railway, whose 

inaking cost, at an average, £38779 per mile ; what must be 

the annual receipts to pay expenses amounting to 85 per cent. 

of the glrofls receipts, and to pay the shareholders 4 per cent. ? 
What is the cost of 5} packages of saltpetre, each weighing 

6 ewt 2 qr. 12 lb. } draft 14 lb. per cwt, ; tare 4 lb. per 104 lb., 

and tret 2 lb. per 3 cwt ; at £5 12s. Sd. per cwt. net ? 
The Italian war of 1859 cost Austria 200,000,000 florins; what 

is the interest of this sum in English money, at 8| per cent, 

if 9 florins, 50 kreut^ers equal £1 sterlmg? 
The amount assessed fbr income tax on land, houses, &c., was, 

in 1850, £94,217,995, and in 1858, £109,978,265; what time 

would this octennial increase of property take to pay off the 

National Debt of £904,445,483 ? 
Divide 671787 a. 8 r. 30 sq. p. 7j sq. yd. by 4, 8, 6, 6, 7, 9, 10, 

successively* 
lind the cost of 18 hogsheads of tallow, each weighing 5 cwt. 

1 qr. 17 lb. ; draft 10| lb. per cwt ; tare 2 lb. per 3 cwt ; at 

£1 17s. 8d. per cwt net 
The total quantity of gold exported fh)m the gold-fields of 

Victoria, up to the Ist of January, 1859 (a period of eight 

years), was 17609742 ounces ; what is its value at £3 17s. 

10|d. per ounce? 
The number of persons having deposits in savings' banks wer^ 

in 1860, 1383358, and the amount due to them £33,927,080 ; 

what is the average sum due to each, and the annual interest 

on the entire at 3|- per cent? 
Suppose a boat launched into a pond of water to cause a rise of 

1250 cubic feet; what is the weight of the boat? 
The driving-wheel of a locomotivd engine is 7 ft In height, or 

22 ft. in circumference; how many revolutions will it make 

in a second, when the engine travels at the rate of 60 miles 

an hoar? 
Both hands of a watch are together between 4 and 5 o'clock in 

the evening; what was the exact tim6 then? 

„ ^ (2-05)« X 2-24 ^ . , . 

Beduce^ ^0041 to a simple form. 
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Exportt, 

1853. 1857. 

S. Cotton Manofactare . £25,825,249 £30,782,831 

M Twist and Tarn . 6,895,653 8,700,580 

Iron-har and Rails . . 5,555,711 5,962,780 

Hardware and Cutlery . 8,665,051 4,016,230 

Haberdashery and Millinery 4,156,494 3,893,613 

Linen Manofactures . . 4,758,442 4,516,876 

Woollen Manofactores . 10,172,182 10,703,376 

Coals .... 1,507,950 3,019,228 

Woollen Tarn . . . 1,456,786 2,961,800 

Machinery . . . 1,985,536 8,883,669 

Iron (Sheets and Plates) . 1,820,851 2,616,402 

Leather Manufactures . 1,062,966 1,666,894 

Linen Tarn 

Apparel and Slops 



1,154,977 1,667,953 

1,898,466 1,670,766 

1,056,310 1,609,115 

1,291,357 1,592,267 

1,181,069 1,500,116 



Iron (Pig) 

Beer and Ale • 

Tin Plates 

Earthenware and Porcelain 1,338,370 1,692,236 

Wool .... 423,860 1,089,499 

7. Value of the imports of the United Kingdom for 1858. 

From British Possesions . . . £38,375,610 

„ United Sutes .... 84,281,255 

n France 13,911,401 

„ Russia 11,746,003 

M South America .... 11,274,242 

„ Germany 8,641,455 

„ All other Countries . . . 45,505,837 



Divide -016 by -0006, and 813-24 by 249975. 

How many yards of paper •} yard wide, will cover a room 40} ft. 

long, 32f ft broad, and 18^ ft high; and what is the cost 

at 28. 10^ per dozen yards? 
Beduoe 5s. 4^., 3s. 6d., Ss. 4^., 12s. 8^., 18s. 11 Jd., each to 

the decimal of a £. 

SXBBCISBS 66. 

At what rate per cent will £651 13s. 4d. amount to £748 12s. 

Ojd. faiS^yeais? 
What is the diameter of the earth (supposing it a perfect globe) 

when the drcomferenoe is 24899 miles? 



282 ARRHMXTTCL 

3. In m circle, whose radios is 85 yards, what is the length of an 

arc of 60° ? 

4. How many yards of paper ^ yard wide, will cover a room 39f 

yards long, 19^ yards wide, and 22f feet high ; and what ii 
the cost, at 2s. 7^ per dozen yards? 
b. How many revolutions must a locomotive engine's driving-ivhed 
8 ft. high, make in a minute to go 30 miles an hour? 

6. Find the price of (47 888 + 81*4632 + 9'75 yards) -r *04 at 

the rate of -45 of 3.8 yards, for -088 of £3*625. 

7. How many yards of paper, 2^ ft, wide, will cover a room 35 It. 

6 in. long, SO ft 8 in. wide, and 16 ft high, containing aho 
two fire-places, each 7 ft 8 in. hy 4 f t. 6 in., five windows, 
each 5 ft 8 in. hy 3 ft 9 in., and a door 6ft Gin. by 3 It. 
9in.? 

8. What must he the diameter of a wheel to turn 1000 times in 

going over a mile? 

9. A person who has £2854 in the 3 per cents, at 80j^, sella out, 

and with the money purchases in the 4 per cents* at 98 ; what 
difference does it make in his income? 

10. The hase of the largest Egyptian pyramid is a square, tbe side 

of which is 693 ft. ; required the number of acres it covers. 

1 1. The length of a street is 468 ft 9 in., and its breadth 33 ft 4 in.; 

required the cost of paving the same at 8^. per square yaid. 

12. Beqoired the length of a cord to tie a horse so that he may 

graze only on 2 acres of ground. 

13. Sold £3875 in tbe 3 per cents, at 89^, and with the same money 

purchased in the 3^ per cents, at 98^ ; what is the difference 
of interest ? 

14. Reduce iS8o8^SSS(13Sa ^o its lowest terms. 

15. Mr. Robert Watt bought of Thomas Tait, 

550 yards of doth, at 2s. 8fd. per yard, 



654 
780 
660 



„ „ ISs. 4|d. „ 

n »> 7s. 8fd. „ 



950 „ „ 78. Bid. „ 

„ „ 13s. 4jd. ,1 



460 
468 
860 „ „ 38. Hid. 



2s. 


8id. 


3s. 


4^. 


78. 


8fd. 


78. 


8id. 


3s. 


4jd. 


7s. 


8jd. 



Find the average price of 1 yard. 
10. What is the weight of a cast-iron bomb-shell, whose inside 
diameter is 9 inches; the thickness of the metal being 
IJ in., and the specific gravity, 7425 ounces? 



MI5CELLAHB008 QUESTIOin. S88 

17. A rectangnlar bowling-green 500 feet long and 800 feet broad, 

is to be raised 1 foot higher, by eartu dag from a surrouad- 
ing ditcht 9 feet broad ; to what depth most the ditch be 
cut? 

18. Bj KelliBg doth at 15s. 6d. per yard, I g^iined 5 per cent. } 

what would I gain or lose per cent by selling the same at 
158., with 6 months' credit? 

19. What is the specific gravity of a cnbic foot of timber which 

sinks 6 inches in water, when a cubic foot of water weighs 
1000 ounces? 

20. Ttie preasnre of the atmosphere is fifteen pounds on every square 

inch of the earth*8 surface, and in every 100 lb. of air there 
are 22 lb. of oxygen to 78 lb. of nitrogen ; what is the 
weight of each in the entire atmosphere if the earth's dia- 
meter be 7960 miles ? 
81. ▲ kiln, of cylindrical shape, whose height is 28 feet, and dia- 
meter 18 feet, is filled with limestone, whose specific gravity 
is 2950, and which is converted into lime by fire. Required 
the weight of the carbonic acid ezpeiled, when 501b. of 
limestone (carbonate of lime) yields 281b. of lime, and 
221b. of carbonic acid? 

22. Find the value of f 1 7 ^* of ^^ "^^^ of ^?~1* cwt of 

pork at £5f for 1§ cwt. 

23. Divide 14924 a. Or. 13 s. p. 29f sq. yds. 8 sq. ft. by 2, 8, 5, 6, 

^ 7, and 4, successively ? 

24. What is the diameter of a earriage- wheel, which turns 1640 

times in a distance of 4^ miles ? 

25. What quantity of oxygen, and of hydrogen, is there in the 

water of the earth, supposing water to cover f of the earth's 
surface, and its average depth to be half a mile ; the earth's 
diameter being taken at 7920 miles, and 9 lb. of water yield- 
ing 8 lb. of oxygen and 1 lb. of hydmgen? 

26. Shipped to Bombay, 150 pieces of linen, each 25| yards, which 

is sold at I rupee 12 annas per yard ; what do I gain when 
the prime cost of the linen is 28. 7 jd. per yard ; freight being 
charged at 3^ per piece ; commission on the sale at 5 per 
cent, and the exchange being 28. 1^. per rupee? 

27. When the income-tax was 16d. in the £1, what was that person's 

income who bad to pay £53 178. 8d. income-tax? 
2& What must be the difference of income in the transfer of £4500 
stock from the 8^ per cent at 84^ to the 4 per cent at 95}? 




be eonstmcted from tlie pole 

will it take, and what is iti 

degree eontaining 69^ 

the £ fid a person pay on 69 a. 3 r. 
f a. ^ «f JamL w a t^ nd it X3 ISa 9d. per acre, and on the 
3BK«K if £::S33 13a.M.intheS^per cent.fiind8? 
XL W^ds -rnrnH W tte <Bi fc i e i e of incoeM in transferring £2500 
iMTcm M»:^^tDtke4per cent, at 109|? 

1 e«r cott. coosols be parchased so that after 
t far hnte^^ aMd iMMNM tax at lOd. in the £1, the 
Spsceat.? 

n Ffc rhmtl m mam far £4619 lOe. 7|d. yielding a rental of 
£XM t ja. Tfi. I ham mmj yeace pnrdiaae is it, and what 

1^ Jl f«c«HK in ffi^ami baa an ineooe from France of 635$ 
ft— ■ J;j [■■fiiist iTifbigid at 25t 40 cents, for £1 ster* 
jam ani fiom P^ttagal 1«97 ailrcas 250 reaa, at Ss. 4d. per 
B&va:: wh«t is tba infiSMS tax ^mm the whole sum at 16d. 
^dkt£3 

$3w 0«m^««r« j|^ mm a fcw iMs l 

ML f*nii a ich ^myiiTlMal fts ^U» <«, and *S67. 

IT. &IW Miy bno a day ansl 171 men work to do in 91 days 
w^kafi xiE sakas 14$ Ken ta do in 133 days of 9 hoars each? 

Js)w WVtc » tibt pram TahM of £765 15& 4*545d. doe 5 yean 
b«iK^ afi 3 p«r cea;. compovnd interest 

J^ W^rtfi .6i«t«t ^1^ iswiwisfani wiU 48^' in Fahrenheit's be in the 

•W. JL vTww 6L £?*»« to be paid as foOows: — £400 at the end of the 
irst T«ir« £300 at the cad of the second, and £200 at the 
«Biii af i^ third yasr; what is the tme discoont that ought 
M W sCtfvsd to K f«r discbarging the debt at once? 

4L Wlhtf prittci^al. pot to interest fior six years, will amount to 
£iii^ Os^ 4f *-3<>3<L, at 5 per cent eompoond interest? 

42. Bc^^ 3i> pi«c«s of doth at £30 128. per piece, and sold 15 
pMc«aat.£S l^ per piece; at what price most the remainder 
W wU t» daar 24 per cent on the whole? 

43^ What i» the wWgbt of air in a room whose dimensions sre 17lt 
^ Ok Im^. 14 It Sin. broad, and 10 ft 4 in. high, if a cable 
fiMt ef air weigb 1*22 ounces? 

4^ ITbal pnaeifaL pat to interest for 9 years at 5 per cent corn- 
win realise £1241 Is. 8*0174678754? 
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4& A sugar waTeroom, 45 ft. 8 in. long and 35 ft. 6 in. broad, ia 
iiUed with grape sugar to the height of 21 ft. Now, if a 
cubic foot of sugar weigh 8 lb., ani a mass of 15 lb. yields 
81b. of ozjgen, lib. of hydrogen, and 61b. of carbon; how 
many lbs. of oxygen, hydrogen, and carbon, respectively! 
will the entire mass contain? 

46. Find the yalae of 8-25 — 2*765 + 3 125 X 8 — -607095 -e- 

•027. 

47. Add 8s. 6d. + ISs. 9d. + *875s. + lOs. 6d. + -564d., and at 

this amount for one cwt. of cheese, find the value of 973*85 
cwt. 

48. Bought 21} packs of cloth, each containing 23-| pieces of 35|- 

yards each, at 88. 9d. per yard, and paid for it in flour at 
£1 16s. 6d. per barrel; how many barrels were given? 

49. Bought 16} bags of wheat, each containing 9qr. 5 bushels 

2 p., at £3 5s. 4d. per quarter, and sold 65 qr. 3 bus. 2 p. at 
£2 18s. 4d. per qr. ; how must the remainder be sold per 
quarter to clear JE8 on the whole? 
50* Find a mean proportional between *004 and 72250. 

KXRRCI8ES 57. 

!• Sold sugar at 5^d. per lb., and lost by the sale -g per cent ; 

what is the gain or loss per cent, when the same is sold for 

6}d. per lb. ? 
9. Find a fourth proportional to the quantities 1*3, -0104, and 2*375- 
8. What will be the price of two packs of wool, the first weighing 

94^ stones, and the second, 805}- stones ; but 4^ stones of 

No. 2, are only worth 2^ stones of the first, and the best quality 

is sold at 10s. 6fd. per stone ? 
4. What sum must be put to interest for 1 year and 292 days at 5 

per cent to realise £65 12s. 6d. interest ? 
6» What is the rent of a field 18*75 chains long, and 14*45 chains 

broad, at £3 lis. 6d. per acre? 

6. Add together 289*7587 -4- *6842, -000576 ~ 24, -08250704 -^ 

•8256, and -0178986144 4- '00464. 

7. If •0041 lb. of soap cost *375d., what cost -01581247 cwt. ? 

8. Bought 87 yards 3 qr. 2 nails of doth at 6s. 3d. per yard, and 

55 yds. 2 qr. 2 nl., at 6s. 10|d. per yard ; what is the average 
price of a yard ? 
9« Find the price of -04 of a plot of land containing 478*63 -f- 
89-005 + -00125 + 5487-26 acres, at Is. 10^ for every 5 
square yards. 
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10. Bequired the length of an Arc of 17° 5(K, the drcle having i 

radios of 356 miles. 

11. How manv yards of paper f yardB wide wiD coTer a room 40 J 

feet long, 82f feet wide, and 18^ feet high, and what is ita 
cost at 2s. 10^ per dozen yards? 

12. At what rate per cent., tim|de interest, will £6&1 ISs. 4d. 

amount to £748 12a. 0^ in 3| years? 
18. If the {o^ssnre of the atmosphere be 14 lb 10 os. on every 
square inch, what is its pressore on an acre of land ? 

14. Bednce ^ of 2s. 4^ to the fraction of half-a-crown. 

15. Beviace f of Is. 7^. to the fraction ol a florin. 

16. Find the amount of '327 of 16s. 6d. + -88 of a gohiM + 

5-i64 of 2s. + -36342 of a crown. 

17. A widow lady has £2854 in the 3 per cento, at 80^. andtiansfert 

it into the 4 per cents, at 98; what difference does it make ii 
her income? 

18. Find the number of postage stampa, eack f by f indies, UtaX 

will cover a circle whose circumference is 45 yarda. 

20. A cistern 3 ft. 8 in. deep, 4 tt. 2 in. long, and 2 ft 8 in. wide is 

to be lined with lead; if 9 lbs- are taken to the aquars fix)!, 
what will be the expense at £2 9s. per ewt.? 

21. A railway 84 feet broad contains 2138 a. r. 29 sq. p. 2}iq. yds; 

what is its length ? 

22. To what depth is a tank, 1780 ft. long^ 1645 ft broad, ledaced 

every week by supplying the town of Liverpool with 95 
million gallons oi water weddy ; and what is the cost per gaL 
when the annual water rate amounts to £84,000, and the year 
consists of 52 weeks ? 

23. How many days would it take a person to walk reond the earth 

(supposing it possible), if he walked 3^ mUes per hour, and 
travelled 10 hours a-day, a degree consisting of 69^ Eng* 
lish miles ? 

24. If £3570 in the 3 per cents, at 91^ be transfmed to the 3^ per 

cents, at 94|, what is the advantage? 

25. Find the price of 3*5 pieces of doth, each measuring (3'5 + 

47*25 + 2 0073 + 927*01 + 1*5) yards, at -09 times 7 yards 
for -25 of lis. 4id. 

26. Find the purchase money of IB^ plots of land, vach containing 

17 a. 2r. 35 sq. p. SOsq-yd^ 7 sq. ft 126 aq. in., at £16 Ids. 
4d.per acre. 
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27. What 18 the product of the snm, difference and qnoti< nt, of 6|- 

andSf? 

28. If an iron bar, 6 feet long, 5 in. broad, and 1^ in. thick, weigh 

180 lb., what will be the weight of a bar 7 feet long, 1^ in. 
broad, and 2^ in. thick? 

29. Convert 74 g. 80' 14" French measore into degrees English ?♦ 

30. Convert 64° 85' 6" into French measure? 

81. Suppose a mass of pure gold, one of pure silver, and one of gold 

and silver mixed, each mass weighing 9 ounces, be immersed 
in water, and the gold is found to displace *45 oz., the silver, 
■8 oz., and the mixture of gold and silver '6 oz. of water ; 
how much of the compound is gold, and how much silver? 

82. Find a mean proportional between '0375 and '384. 

33. In 1851 the population of Ireland was 6552385, and in 1861, 
5*764543 ; what was the decrease per cent, in the interval ? 

84. Tbe population of Ireland in 1841 was 8175124, and in 1861, 
6764643; what was the decrease per cent, in these 20 years? 

86. A railway company declares a half-yearly dividend of 12s. per 
•bftre of £90 ; what ia that per cent, per annum ? 



* Laplaoe, with some other French mathematicianB, divided the qaadrant of 
a drde into 100 equal parts called grades^ each grade into 100 minute$, and eaeh 
minute into 100 teamdM^ which were denoted by the marks g. \ ^\ The grade 
division Is now abandoned for the sexages-mal, because the latter can b« 
divided into a greater number of aliquot parta^ 
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APPENDIX. 



DIFFERENT SCALES OF NOTATION. 

155. Numbers increase in a ten-fold ratio, because there are tune 
digits used in the svstem. Had there been but six digits instead of 
nine, then numbers would increase in a seven-fold rati0| and seven 
would be written 10; eight would be written 11; nine would be 
written 12 ; and fourteen would be written 20 ; &c. And 5364 in 
the septenary scale =5X7»-i-3X7« +6X7 + 4 = 1908 
in the ordinary scale. 

To trtmsform any number Jrom the decimal ecale into ai^ other 
eccde* 

Rule. — Divide the given number by the radix of the scale to 
which it is to be reduced ; divide the quotient again by this radix ( 
deal with the next quotient in a similar way, and thus proceed until 
the quotient is ; the last remainder, followed by the other ie> 
mainders in succession, will be the digits of the required scal^ thft 
first one taking the unit's place. 

EXAMPLB. 

Transform 2305 into the septenary scale. 
7 ) 2306 

7 ) 329 ... 2 

7 ) 47 ... Whence 6502 in the scale 7 = 2805. 

6 ... 6 

0... 6 

• Since 6364 in the septenary scale -5X 7* + 8X 7'+6'X 7+4. 
la"* X 7 + 8. 
2^ -«X 7* +8X7 + 6. 

5508-«X7»+8X7« +6X7 + 4. 
Xn producing the result 1908| the digits 8, 6 and 4 were respectlTety added t» 
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EXERCISES. 

1. Transform 347 in the decimal scale to the octenary scale. 

2. II 6873 „ to. the nonary scale. 

3. „ 1373 „ to the* duodenary scale. 

4. „ 2987 w ^ ^^^ senary scale. 



EXAMINATION QUESTIONS. 

How many different characters are used in expressing nanibers? 

What two kinds of unity are there? 

Define notation and numeration. 

Define abstract and concrete numbers. 

Define prime and composite numbers. 

What is meant by numbers being prime to each other ? 

In multiplication of whole numbers, which is the largest, the 

multiplicand, multiplier, or product ? 
In division of whole numbers, which is the largest, the dividend, 

divisor, or quotient? 
State the difference between multiplication and addition. 
Point out the difference between division and subtraction. 
State the property of the number 9,* and the use that is made of it 

in testing solutions in simple multiplication and division. 
Define reduction, descending and ascending. 

the products which arose in the successive multiplications by 7. Now it is 
obvious that if 1908 be divided by 7, and the resulting quotient be divided 
by 7, and the next quotient be divided in a similar way, &c., these digits will 
be reproduced as remainders in succession, the first remainder occupying the 
place of units, the second remainder the next place, &c. Whence the rule for 
finding the several digits corresponding to any scale. 

* If the sum of the digits of a number be divisible by 9, the number itself 
will be divisible by 9, and if there be a remainder in the former, the same 
remainder will be in the latter. Thus the remainder, in dividing 672 by 9, will 
be the same as in dividing 6 + 7 + 2 by 9. 
For 672 = 6X 100 4-7X ID H-2 = 6X 99 + 6 + 7X9 + 7 + 2 = 

6X9') + 7X9 + 6 + 7 + 2. 
Now in dividing the last equality by 9, the remainders arc obviously 6 + 7 + 
2, the sura of the digits of 672. This quality of the number 9 is only a par- 
ticular case of the general proposition, viz., that if the sum of the digits in 
a number to any scale be divisible by the radix, less 1, the original number 
is also divisible by it, and if there be remainders, they shall be equal— See 
barlow's Theory of Nuraberz^ Prop. 4 (p. 227.) 

13 



ultiple, Md least cc 
13 form a proportioD 



Dedne mullifile, common i 

Define ratio ; whea da rati 

What is the object of iirei 

To 3, 8. Bad 21 find a Ith proporliano:. 

In a proportion, what other prodDCt is 

Define a proper, an improper, a mixed, a 



the prodn«t of the mean 
complex, and a componni 
foro being added or sub 



n the form of a fractian? 
ia the prodnctf 

■ than (I), leaa thia 



What cQndiTion must fractions 

trie ted? 
Hnr are frautions redu»d to a 
How may a whole number (je expressed in 
If ■ fraction be multiplied by (1). what ia 
Ib the product of a fractian by a qaantitj 

the moltiplicandf 
Is the product of two proper tractions leas than cithn? Explain 

May Ihe terms of a traction be expressed by several nambeia with- 
out the value lieing altered? 

State ttie quotient of a fractioa divided by (1). 

If a fraction be divided by a qoantiiy less than (1), will Ihe qtto- 
tient be greater Chan the dividend? Give the reason whj. 

If the greater of two fractions be divided bj the less, the quotient 
will be mors than unity ; explain why. 

State the prnceia of converting a vulgar fraction into a decimal, a 
m of the process. 

Stale what fractions pradaee termineting dedmals, and what pi 




OLOfllABT. 291 

but if added to an improper fraction, the new fraction will 

be less? 
State the roles for placing the ** decimal point** in addition, subtrao- 

tion, mnltipllcation, and division. 
What are the advsatages arising from the ose of ** decimal frao* 

tions** instead of ** vulgar fractions** and what the disadvan- 
tages.* 
What is the difference between interest and discount ? — ^Which of 

the two is the greater? 
What is the difik«nce between simple and compound interest ? 
State the class of ** proportional questions'* that can be wrought by 

«« practice.** 
Point out the difference between Exchange and Bartet; 
What is meant bj ** different scales of notation ? ** 
How do jTou convert English miles into French mitres? 
Wbat is the meaning of the expression " purchased in the 8 per 

cent, consols at 95f ?*' 
Explain the method of pointing cff whole numbers and decimals 

in extracting the square root 
State how you convert pounds troy into pounds avoirdupois. 
Distinguish between the rule of three direct, inverse, and compound 

Is, In the new flractimi, the quantity a is mnltlplied by the denominator, where- 
as In the originnl firaction it Is multiplied by the numerator; consequently the 
new wHl be greater or less than the old aooording as the denominator of the 
idd is greater or leas than its nomerator. 

a The advantafes consist in the facility which decimal fracUons have over 
Tolgar fractions in the various fractional operations, and in their being com- 
pared by mere tospection, wtiich cannot be done with vulgar fractions nntU re- 
duced to a common denominator. 

The disadvantages consist in the results produced by the use of noB-tenni- 
■ating dedmsls not being exactly oorrecL 
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A GLOSSIKT OF ABITHMETICAL 
AND BUSINESS TEEMS. 



XssnLLCT XcxBix. &« Art. 13 (p, 5). 

Acw^cxT. CrvKE3T. — A sutement of tnnstctkHis between two 
pirJes ia T'r. aad Cr, form, in which interest is charged on all 
5U2US pAiJ* And allowed oa all sums received. 

Aora — Tb< pnemhim bocxie bj mftuTlii: ovor pi^er moneyi or 
^u^iirl tfrer cwrrenL 

A'JsjivT PjLKT. -V.-rftf* Art. 101 (jiL 140> 

AxncxD»ST. — ^The tir$t cena of a ratioL 

Aar.u .V.«. Art. 135 (p. So2)l 

Ax^TS^ — A pfiKial term (or cash and property in contradistiiictkHi 

Asuc^rs. — Ob* to whom the management of an insolTent's afi^ 

b cocn^ied for the beoe&t of the creditors. 
Ajs^CKJLXCS* LiFC — An agreement to secore a certain sum of monev 

as the death of an indiridoal opoD paying a stipulated single 

cr aanoal 5am. 
Atv^xk* THSh>aT. — A thccrr admitted to be tme, which is a re- 

vvritrd $:a:cra«i: in chemistry of the proportions by weight in 

w^uh the ssidll particles or atoms of the elementary bodies 

couibirte to form compoand& 
RiLA^tcs OF Tkade. — The di^Eerence in valne between the exports 

and imp*C!rt» of a conntry. 
Sheet. — A statement of the assets and liabilities of a 

concern. 
Bancxv — A contrnental term for bank money. 
Bill of Exchange. — A note ordering the payment of a certain 

$um ot money at a specided time to a person therein named. 
Barv^metkk. — An instrument used for marking the variations of 

weisrht in the atmosphere. 
IKvM s, — An extra ilividenJ paid to the members or shareholders of 

a ovMWivinv. 
BriK.Ki\ — Iho annual estimates of the public revenue and expendi- 
ture laid Wfor^^ the House of Commons. 
Bi'LUv>N. — Uncoined gold and silver, but very frequently used to 
denote meiais both in a coined and uncoined state. 



OLOSSABT. 29«. 

GAi<i?n>AB. — The distribution of the year into days, weeks and 

months, with a notice of the f stivals occurring. 
Cakcbllino. iVbfe, Art. 19 (p. 20). 
Chain. — ^An instrument consisting of 100 links, and equal to 4 

perches in length, used in the measurement of land. 
CircuIaAR Note. — ^A banker^s bill made payable at a number of 

places for the convenience of travellers. 
Chshical Union. —The term used when two or more bodies unite 

in forming a new substance differing from either. 
CiRCVuLTioN OF A Bank. — Its issued notes. 
OiKCULATiNO Decimals. Art 88 (p. 118). 
Civil Time. — ^Astronomical time accommodated to civil uses, and 

distinguished into years, months and days. 
Coin. — Metallic money stamped by government. 
Composite Number. — A number which will be produced by the 

multiplication of two or more nambers. 
Concrete Number. Art. 13 (p. 5). 
Consequent. — The second term of a ratio. 
Contraband.-^— A term for articles prohibited from being exported 

or imported. 
— ^— OF War. — Such articles as neutrals are not permitted 

to .convey to belligerent powers in time of war. 
Consols. (^Consolidated Funds). — ^A Stock Exchange term for that 

portion of the National Debt consolidated under the 8 per cent. 

annuities,, amounting to about £400,000,000. 
Continual Proportionals. — A series of quantities in which the 

ratio between every two adjacent terms are equal, as in geo- 
metrical progression. 
Coupons. — Small slips appended to bonds warranting dividend, 

which are severally cut off for presentation, according as each 

payment becomes due. 
CuBB. Note, Art. 38 (p. 29). 

Currency. — ^The coin, notes, and other media by which commo- 
dities are interchanged. 
Customs. — Duties levied on goods exported or imported. 
Days of Grace. — Days allowed beyond the expressed time of a 

bill becoming due before payment can be legally demanded. 
Debenture. — A certificate of mortgage or loan on railways or 

public works. 
Decimal System. — The system of notation in which the unit is 

made to increase or decrease by ten. 
Digit. — ^Any one of the nine characters, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
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DncouHT, AT.— -A term denoting that tstocka or Bliares are bekw 

their standard yalne. 
DiYiDKio). — ^The proportional part of Ae profits or faiterest of a 

public company accming to each shareholder. 
Dbaft. — A term applied to both bilk Mid chequM. 
— — A small allowance made on the weight ef cotaia goods* 

Art. 104 (p. 154). 
DuoDKoniALa. — Nmnerical operations, in which the ttnit k made to 

increase or decrease bj twelve. 
Duplicate Ratio. — The square of the ratio, or tlie ntio of the 

squares, of two quantities. 
Eastkr. — A festival in commemoration of our Saviom'ff reeunec- 

tion, ordained by the Council of Nice, in the year 825, to be 

held on the Sunday which falls upon, or immediately after, the 

full moon happening next after the 21st of Mareh. 
Evolution. — ^Tbe extraction of the roots of irambers or qaantitiei. 
Exchequer BiLLS.^Promissory notes issued by GovermneBt and 

bearing interest. 
Excise. — A tax on articles produced or raanufactarad at hOBan, 
Exports. — Goods sent out of the country. 
Factor. — One who transacts business for another. 

-. — ^A multiplier which contributes to make a product 
Figure. — Any one of the numerical characters. 
Folio. — A sheet made into two leaves. 

(m Book-keeping). — Two pages numbered alike* 

Fbeicht. — The term for goods carried by ship; also the money 

paid for the conveyance of goods by ship. 
Fractions. Art. 66 (p. 90.) 
Funds. — A term denoting the funded debt of the country which 

comprises nearly the whole of the National Debt, amounting 

in 1860 to £771,897,831. 
Gallon. — A measure containing 277*274 cubic inches. 
Good-will. — The advantage accruing to a concern from its sitn&< 

tion and established trade. 
Grain. — A weight, 7000 of which make a pound avoirdupois, and 

5760, a pound troy. 
Gradient. — The deviation of a road or railway from a level to an 

inclined plane. 
Gravity. — That force by which bodies are drawn towards the centre 

of the earth. 
Specific. — ^The relative weight of any body compared 

with an equal bulk of water which is assumed as a standard. 
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HTDSOflTATioAL PARADOX. — A truth III hrdrostatics adverse to 
appearance ; namelj, that any qaantity of water, howeyer smal], 
may be made to balance and support any qaantity, or any 
weight, however l&rgt, 

HTPomsirDSB. — ^That side of a right-angled triangle which is op- 
posite to the right angle. 

HTPCfTBBSis (or Gbombtbt). — ^A principle admitted as tme, and 
upon which the proof of the proposition is to be founded. 

Impobtb. — Goods brought into a country from abroad. 

IsDOBSB. — ^To write one^s signature on the back of a document. 

iNDUcnoH. — ^The process of drawing a general conclusion from a 
number of facts or observations collected on any particular 
subject. 

Ihsolyeht. — One whose resources are insufficient to pay his debts. 

Ihtkobr.'— A whole number, as distinguished from a fraction. 

Imyoiok. — ^An inventory of the quantity and price of goods sold or 
eonsigned. 

Iryoluhon. — ^The raising a quantity to a given power, by multi- 
plyhig it by itself. 

I. O. U. — ^A memorandum acknowledging a debt. 

LsMMA.— One proposition which serves to prepare the way for the 
perception of anothor. 

Lloyd's. — ^The name given to a set of rooms in London, used by the 
Society of Underwriters or Marine Insurers as their offices. 

Lbap-Ybas. — A year fai which a day is added to 365 days. 

Measure. — Any certfun quantity assumed as unity, with which 
other like quantities are compared. 

MANIFB8T. — The specification of a ship's cargo ana passengers. 

Mint. — ^The place where money is coined. 

MoRTOAOE.-^A pledge of land or property for money borrowed. 

Kational Debt. — The entire debt of the nation amounting to 
about £804,000,000. 

New Style. — The Gregorian method of reckoning time, which 
corresponds more exactly with the period of the earth's revo- 
lution round the sun. ^ee Art 42 (p. 32). 

Notation. Art 5 (p. 8). 

Number. — One or more things of the same kind. 

Numeration. Art 6 (p. 8). 

Old Style. — The Julian manner of reckoning time, in which the 
mean year consists of 365^ days. See (Art 42). 

Par of Exchange. Art. 119 (p. 203). 

, AT. — A term denoting that stocks, shares, &c, are at their 
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standard ralne, as wben £100 funded or railway stock will Bell 
for £100 in the market. 

PsB Cent. — Contracted for per centum, ue., by the hundred, as 
interest at 5 per cent. 

Perimeter. — ^The outward boundary of any thing. 

Perpbtuitt. — An annuity that is to continue for ever. 

Plant. — A trade term, designating machinery or furniture for earrj** 
ing on a business. 

Policy. — ^A stamped form embodying the contract of insurance. 

Power. — ^That result whidi arises from the successive multiplica- 
tion of any quantity inta itself. 

Premium. — ^Money paid for the insurance of life or property. 

, AT. — A term denoting that stocks and shares are above 

their standard value. 

Primb Numbers. — ^Numbers that have no common divisor. 

Principal. Art. 106 (p. 159). 

Progression (^Arithmetical). — ^A series of numbers, increasing or 
decreasing, having the same difference. 

— (^Geometricat). — A series of terms having a common 

ratio. , 

Pboposihon. — Something proposed to the mind for consideration; 
or a judgment of the mind expressed in words. 

Pyrometer. — ^An instrument for measuring the degrees of heat in 
furnaces and intense fires. 

Quadrature. — The finding a square equal to the area of a given 
figure. 

Quantity. — A general term applied to everything that can be esti- 
mated or measured. 

Ratio. Art. 57 (p. 74). 

RiciPROCAL OF A NuMBER. — Unity divided by that number. 

Rectification of Curves. — The finding a straight line equal to a 
given curve. 

Rentes. — A term denoting the public funds of France. 

Reseuvb Fund. — A fund set aside for meeting any untoward con- 
tingency. 

Revenue. — The annual receipts of a country from taxesof every kind. 

Root. — The root of a given quantity is such a quantity as, when 
multiplied into itself a certain number of times, will produce 
that given quantity. 

Rule of Three. Vide Proportion, Art. 58 (p. 74). 

Schedule. — A statement of the aff'airs of a bankrupt delivered to 
the Judge of a Bankruptcy Court 
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ScciP.-^A certificate of money^ paid for shares in public companies; 

Sinking Fund. — A fund set apart for special appropriation.. 

Spegib. — Coined money of any kind* 

Square.— JVote, Art. 7 (p. 29). 

Squabimo the Circijb. — The finding a rectilineal ^gore, soch a& 

a square, equal to the area of any given circle jr-Hi problem 

now generally considered impossible. 
Standard. — A measure of acknowledged authority by whi^h other^ 

are adjusted. See Art. 82, 83, and 84 (pp^ 27, 28).. 
Sterling. — A term denoting English money :: a word of uncertain 

origin, but supposed to be derived from EaaterKrtffy money 

coined in the time of the Heptarclqr by the Easterlings, or 

East Saxons. 
Stbam Engine. — A machine which dcrhre» ita moving power from 

the elasticity and condensation c^ steam. 
SuBMULTiPLB. — ^A number or quantity contained in another number 

or quantity, a certain number of times, exactly. 
SuBDUPLiCATE RATIO. — The ratla of the square roots. oC two^ 

quantities. 
SuBTRipucATB RATIO. — The cfttio, of the cube roots of two 

quantities. 
SuppuBs. — The annual grants, voted by parliament for the public 

service. 
Tare. Art 105 (p. 1&4). 
Tariff. — ^A list of dutieson imports and exports. SieeBiQa of Parcels 

(p. 70). 
Thermometer. — ^An instrument for measuring the d^i^erent degrees 

of heat in bodies^. 
Tontines. — ^A system (so» called from the inventor^ Lorenzo. Toi^ti) 

of raising loans by granting a life annuity to the contributors, 

with benefit of survivorship,, so that they n^re shared among 

those livings until at last the entire falb to one. 
Tonnage. — ^The number of tons burden that a ship will carry. 
Trbt. — An allowance made for waste or dust in goods ; a dedu(>9 

tion now obsolete. 
Triplicate ratio.-— >The ratio of the cubes of two quantities. 
Truck Ststbm.— Paying workmen in goods instea,d of niioney, 
Under- WRITER. — One who insures ships, cargoes and merphandise 

from losses at sea, so called because he writes his name under 

the policy of insurance. 
Usance. — ^The usage, as regards time, of drawing foreign Dills of 

exchange between certain place. 

13* 
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VoKTunc— A matk or line drawn over a quantity to denote its 

VorcHUL — X docament to prore that some payment lias been made, 

or MNne baaness transacted. 
WsioBT. — ^That quality in bodi« by wbicb they are made to tend 

downwards; the resnlt of wliich is measured by either of two 

sorts of weights called troy and ayudapois weight. See Art 

83 (p. 27). 
Yard — The standard measure of length. See Art. 32 (p. 27). 
Tklb. — ^Tbe aTerage time taken by the Sun in passing from any 

point in the heavens to its retnm to the same point again. 
Znto. — ^Tbe cypher, or 0; also the point from which the scale of a 

thermometer is graduated. In Fahrenheit's, zero is 32° beloir 

the freeang point of water. 



ANSWERS TO THE EXERCISES. 



1. 225010. 

2. 187170659. 
8. 349770691. 

4. 2571548. 

5. 11342336. 



SXBRCI8E8 1 — (p. 8). 

8. 72218988. 15. 3898070. 



9. 68241216. 

10. 65689573. 

11. 66879716. 

12. 163736803. 



16. 6360 ft 74854 tons. 

17. 6945600. 

18. 229226929. 

19. 274174052. 



6. 25436448423936. 13. 101371828. 

7. 2716788. 14. 130440427. 



1. £3977772. 

2. £1190143. 

3. £1980385. 

4. £23004. 

5. £58079626. 

6. £3920843. 

7. £1416247. 

8. £1118678. 

9. £2378858. 

10. £14606974. 

11. £2590899. 

12. £8005431. 

13. £1549327. 



XXBRCI8BS 2— (p. 11). 

14. £1100003. 27. 

15. £2304336. 28. 

16. £2823237. 29. 

17. £1572811. 30. 

18. £2008719. 81. 

19. £1099518, 82. 

20. £387428. 83. 

21. £883916. 84. 

22. 66071481b. 85. 

23. 14174076 lb. 36. 

24. 8142642 qn. 37. 

25. 888230872 lb. 88. 

26. 299689 cwt 



249290 tons. 
326483 cwt 
120172 cwt. 
863582 cwt 
8236721 cwt 
2127644 lb. 
4130721 cwt 
166303 cwt. 
22285500 lb. 
23591646 lb. 
2792930 gal. 
61024962 lbs. 



BXBBCISBS 8 — (p. 14). 

Answers to these exercises are the dividends in exercises 4. 

SXEBCISES 4 — (p. 19). 
Answers to these exercises are the multiplicands in exercises 3. 

A. (p. 22.) 

Are the dividends of B. 

B. (p. 26 ) 

Are the mnltiplicands of A. 
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BXBRCISB8 6 — (pp. 38 to 42). 

Answers to A are the corresponding questions in B, and the con* 
verse holds in reference to B. 

SZBBCISE8 6 — (p. 42.) 

1. 46080. 19. 2312. 

2. £56. 20. 7. 
8. 14469. 21. 4. 

4. 20176. 22. £356 17s. 6d. 

5. £2 7s. 9j^ 23. 21120. 

6. £394 16s. 24. 48840. 

7. 94. 25. 49000. 

8. £3 188. 9d. 26. 239. 

9. £2 13s. 8^^ 27. 4690. 

10. 10080. 28. 9212. 

11. 5. 29. 141. 

12. 175g. 2s. lid. 80. 201. 

13. 114. 81. 12401. 

14. 680. 82. 15a.8r. 30Bq.p.22^aq.yd. 

1 5. 62^ lb. 4 sq. ft. 64 sq. in. 

16. 24 tons, 8 cwt 2 qr. 19^ lb. 83. 159 a. 1 r. 27 sq. p. 17i8q. yd. 

17. 10945440 yards. 8 sq. f t 64 sq. in. 

18. 254364484239360000 sq. in. 34. 100000000 sq.iiu 

EXERCISES 7— (p. 45). 

1, 8691347619 lb. 11 oz. 7 dwt. 4 gr. 

2. 4097581851 lb. 3 oz. 15 dwt. 8 gr. 

8. 3427095 tons 11 cwt. 3qr. 111b. 3oz. 6 dr. 

4. 4135785 tons 2 cwt 3 qr. 7 lb. 9 oz. 10 dr. 

5. 40475652 lb. 3 oz. dr. 2 so. 12 gr. 

6. 34378192 lb. 9 oz. 7 dr. 2 sc. 13 gr. 

7. 3759635 m. 1 fur. 35 p. 3 yd. 1 ft. 2 in. 

8. 3871235 m. 3 fur. 15 p. 5 yd. 2 ft. 4 in. 

9. 3775189266 yd. qr. 2 nl. 2 in. ^ 

10. 4135746844 yd. qr. nO. 2 in. 

11. 430975 a. 3 r. 35 sq. p. 12 sq yd. 6 sq. ft. 1 08 sq. in. 

12. 443686 a. r. 37 sq. p. 8 sq, yd. 6 sq. ft. 126 sq. in. 

13. 44629197 c. yd. 8 c. ft. 784 c. in. 

14. 379484l2c.yd. 24cft. 1174c in. 
16. 3709278 qr. 6 b. 2 p. 1 gl. 2 qt. 

16. 4975093 qr. 6 b. 3 p. 1 gl. 3 qt. 

17. 3513479 yr. 110 days 11 hr. 47min. 16sec. 
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Id. 4654219 yr, 126 days 18 hr. 19 min. 84 sec 

19. 8913697 circles 118® 19' 84". 

20. 4687909 circles 208<' 47' 88^ 

21. ^£864000. 

22. £106240 6s. 4d. 
28. 71104127 Os. 6d. 

KXBRCtSfiS S— (p. 49). 

1. £4417241 5s. 9}(L 

2. £121736 168. 8^ 

8. 917261b. 2oz. 17dwt 6gr« 

4. 181713 lb. 8oz. 6 dwt. 21 gr. 

6. 23347 tons 14 cwt 8 qr. 22 lb. 5 oz. 13 dt. 

6. 60548 tons 16 cwt 8 qr. 5 lb. 13 oz. 6 dr. 

7. 466086 lb. 60s. 6 dr. 1 sc 7 gr. 

8. 810360 lb. 90S. 2dr. 1 sc 16gr. 

9. 62176 m. 2far. 86 poles 1 yd. 1 ft. 7 in. 

10. 26647 m. 6 for. 15 poles 4} yd. 1 a 10 in. 

11. 13794979 yd. Iqr. 2iil. 4 in. 

12. 27861241 yd. 8 qr. 2 nl. I in. 

18. 8816 8. 2 r. 25 sq. p. 28| sq. yd. 2 sq. ft. 96 sq. in. 

14. 1729 8. 2 r. 17 sq. p. 20^ sq. yd. 6 sq. ft. 44 sq. in. 

16. 4127037c yd. 8 eft 1148 cltt. 

16. 4668498 c yd. 19 c ft 626 e. in. 

17. 17091 qr. 7 bush. 2 pk. gaL 8 qt 

18. 29166qr. 8bnsh. li^ Ogal. 8qt Ipt 

19. 22060 yr. 47 days 17 hr. 40 min. 82 sec 

20. 28247 yr. 247 days 8 hr. 81 min. 42 sec 

21. 8610 circles 268° 26' 42^'. 

22. 42864 circles 194<> 86' 86^ 

XXJBBCI8K8 d — (p. 65). 

1. £5 78. 2d. 12. £6221 29. 6d« 

2. £11 4s. 8d. 18. £3661 17s. 6d. 
8. £19 lis. 6d. 14. £30310 178. 6d. 
4. £>2 13s. 11^ 16. £10922 128. 6d. 
6. £23 19s. 8d. 16. £10613 2s. 6d. 

6. £41 128. 1^ 17. £6780 78. 6d. 

7. £37 178. lOd. 18. £16924 13s. 9d« 

8. £26 98. 6id. 19. £67767 lOs. 

9. £16 16s 6^ 20 £32212 13s. 9d. 

10. £240 78. 6d. 21. £241034 Is. 3d. 

11. £683 12s. 6d. 22. £31862 8s. 9d. 



sot ASSWIBS lO THE EXERCXSE8. 

Sa £768941 68. 82. 110448 lb. 7oz. lOdwi ^ 

24. £938273 10a. 83. 83709 jr. 352 d. 1 hr. 48 milk 

25 £324194 la. 8d. 84. 43575 yr. d4d. 91ir. iSmin. 

26. £334589 la. 8d. 85. 23600 milea 7 fur. IS p. 3 yd. 

27. £12314826 Ua. 8d. 1 ft. 6 in. 

28. 199577 tooa 8 cwt 8 qr. 86. 13826 mUes 5 fur. 14 p. 8 yd. 

29. 2591 tooa 1 cwt. 2 qr. 241b. 87. 28052 a. 1 r. 14 aq. p. 19 aq. 

8 ox. yd. 2 sq. ft. 72 aq.in. 

80. 49885 tona 11 cwt 19 lb. 88. 64790 a. 1 r. 30 sq. p. Usq. 

4 oz. yd. 6 sq. ft. 72 sq. in. 

8L 145695 lb. 4 oz. 10 dwt 

KTimcTsiw 10 — (p. 61). 

1. £9 16a. lOd. 21. £2 15s. 9}d. 

2. £4 18a. lOd. 22. £1 13s. 10^ 
8. £3 198. 5d. 23. £3 18s. 5}d. 
4. £3 78. 6d. 24. £1 6a. 9fd. 

6. £2 13s. 5H 26. £2 178. 9^ 

6. £16 13s. 9d. 26. £1 Ida. 10^ 

7. £2 9s. 2|d. 27. £2 ISa. 7}d. 

8. £5 Ua. 3d. 28. £2 138. 10^ 

9. £2 13s. 8|d. 29. £2 lis. lljd. 

10. £3 7s. 9d. 80. £3 188. Ujd. 

11. £2 8s. 7d. 81. £2 148. 8jd, 

12. £1 18s 5jd. 82. £2 ISs. 8jd. 

13. £2 16s 7jd. 33. 17 tons 19 cwt. 2 qr. 56 lb. 

14. £2 18s. 7^ 13 oz. 13drs. 

15. £1 Ids. 5^* 84. 18 tons 13 cwt. 3 qr. 251b. 

16. £3 7s. 9d. 13 oz. 9 drs. 

17. £2 168. lOjd. 35. 26 cwt. 3 qr. 161b. 10 oz. 
18 £3 15s. 5^. 36. 39 a. 3 r. 33 sq. p. 23 sq. yd. 

19. £2 13s. 5^ 7 sq. ft 69 sq. in. 

20. £2 15s. 5jd. 

EXBBCISBS 11 — (p. 66). 

1. £49 178. 8d. 9. £5502 5s. 3d. 

2. £250 78. lid. 10. £2 18s. 6Jd. 

3. £1072 18s. 11^ 11. £1169. 

4. £2 15s. 9d. 12. £2132 18s. 8^d. 
6. £1 15s. 9d. 13. £2 lis. 6d. 

6. £1327 198. 2d. 14. £171 17s. Ijd, 

7. £3160 98. 3d. 16. £612 14s. lOjd. 

8. £1 138. lO^d. 16. £245 6s. 3^ 



AmWBBS TO THE KXSBCISEg. 



808 



17. £1 188. 7^ 49. 

18. 8a. 4^ 

19. 88. 7id. bO. 

20. £1471 198. 10^ 

21. 18s. 7d. 61. 
S2. Is. 5}d. 

28. X91 78. 7jd. 52. 

24. £185 lOs. 73d. 

25. £1 78. 8d. 53. 

26. £3 198. 4d. 54. 

27. Is 6jd. 

28. £1094 Is. 6}d 55. 

29. £601 2s. 4}d. 56. 
SO. £509 lis. OfL 57. 

81. £2 Is. 6d. 58. 

82. £2 188. 4<L 59. 

83. £8 5s. 4d. 60. 

84. £1 14s. 2d. 61. 

85. £1423 19s. 7id. 62. 

86. £62 48. 6d. 68. 

87. £1 78. 4d. 64. 

88. 6987 yards. 65. 

89. 547 cwt. 

40. 854 cwt. 66. 

41. 6059 yards. 67. 

42. £8 148. 8fL 
48. £690 14s. 11^ 

44. £717 48. 10^. 68. 

45. £16 88. 4|d. 69. 

46. 18 m. 5 far. 88 poles 4 yds. 70. 

2ft. 7in. 71. 

47. 88 a. 8 r. 83 sq. p. 25 sq. yd. 72. 

7 sq.ft. 59 sq. in. 73. 

48. 1 acre. 74. 



5 m. 5far. 83 poles 4 yd. 2 ft. 
11 in. 

2133a. Or.^sq.p. 29sq.yd. 

6 sq. ft. 

3 m. 7 fur. 33 poles 8 yd. 2 ft. 

7 in. 

15 a. 3 r. 30 sq. p. 22} sq. yd. 

4 sq. ft 64 sq. in. 
18 m. 5 fur. 36 poles. 
244 a. r. 34 sq. p. l^sq. yd. 

3 sq. ft. 72 sq. in. 

6 butts 2 barrels. 33 gaL 3 qt 
331b. 2oz.0dwt.2}gr. 

£1 99. 8d. 

51b. 12 OS. lOdwt 

9 cwt 2qr. 211b. 

1161 qr. 5 bushel 1} pecks. 

91b. 4 OS. 3 dr. 2 scr. 12 grs. 

37 sq. yd. 7 sq. ft. 96 sq. in. 

11 h. 48 m. 8 s. A.11. 
£1 15s. 5tVVVWA^ 

12 moonSf and 11 days of the 
1 3th moon. 

2 h. 2 m. A.M. 

5 h. 6 m. 32 8. A.1C., or 6 m. 

32 8. past 5 o^clock in the 

morning. 
£185 19s. O-iV^. 
1 m. 7 fur. 
£1 48. 0}d. 

40604 tons 2cwt. 8qr. 121b. 
4s. 4d. 

346 thousand, 
lib. 22m. A.1C 



1. £947 168. 

2. £16 13s. 4^ 
8. £49 ds. lOd. 

4. £98 14s. 5d. 

5. £354 138. bjfi, 

6. £17 98. 



EXKBOISBS 12— (p. 70). 

7. £142 128. Ojd. 

8. £238 138. 

9. £197 4s. 3^d. 

10. £1161 58. 6fd. 

11. £9 148. 9d. 

12. £242 7s. 2}d. 
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18. £888 lOs. T^d. 


17. £61913 9s. 7jd. 


14. £179 Oa. 10}d. 


18. £570 Os. 6|id. 


15. £89 10s. 9^ 


19. £5 Us. 2d. 


18. £1614 91. Ujd. 


20. £2148 198. 0^ 




EXBR0I8E8 18 — (p. 79). 


1. 164. 


9. £34 128. 4d. 


2. £162. 


10. 24. 


8. £460. 


11. 25. 


4. 195 yards* 


12. 140. 


5. £16 98. 2d. 


13. £1216 138. 4d. 


6. £18 ISs. 4d. 


14. 10. 


7. £38 10s. 


15. 3 Ih. 4 oz. 


8. £348 168. 9d. 






KXERcasEB 14— (p. 82). 


1. £260. 


28. £4 4s. 


2. £238 128. dd. 


29. 75 days. 


8. £54 178. Sd* 


80. £64 Is. 3d. 


4. Ill yards. 


81. £2619 16s. 24d. 


6. £467. 


82. £40 10s. 7^. 


6. £147 5s. 


83. £21. 


7. £1 58. 4^ 


84. £574 16s. Ijd 


8. £343 98. 3d. 


86. 118 days. 


9. 76 acres 2 r. 10 | 


p. 86. £795 Os. 1^. 


10. £20 Is. 7jd. 


87. £25. 


11. £278 13s. 9d. 


38. £39 lOs. lOd. 


12. £27 168. 4d. 


89. £324a 


13. £14 las. 4d. 


40. £12 6s. 7jd. 


14. £3 9s. 2d. 


41. 28. lOjd 


16. £426 68. 


42. 26 cwt 3 qt. 16 lb. 10 oz. 


16. £1 68. 4jd. 


43. £3 19s. 4^d. 


17. £40 168. 8d. 


44. £1 7s. 


18. £12 16s. 8d. 


46. £260 13s. ijd. 


19. £2 14s. 8d. 


46. £1 16s. 8d. 


20. £74 138. 4d. 


I Valuation, £293 2s. Id. 
• I Poor-rate, £29 68. 2id, 


21. £30 8s. 


22. £1 7s. 4d. 


48. £61 Us. lOjd. 


23. £26 9s. Ofd. 


49. £121 10s. 


24. 6059. 


50. £31 68. 4d. 


26 £87 188. lOid. 


51. £2 6s. 8d. 


26. £8 19s. 4d. 


62. £7333 68. 8d. 


27. £12 IDs. Ojd. 


53. £21 U. 4d. 



ANSW1EB8 TO THB EXBRCI8E8. 



805 



54. £149 68. 8d. 
65. £18 178. 6CL 

56. £348 158. 

57. 7<;wt.0qr. 61b. 

58. Icwt. Iqr. 241b. 

59. 168. 3d. 

60. 25 tons 11 cwt. 2 qr. 12 lb. 

61. £3 Os. 5,1^ 

62. £32500. 

63. £357 98. 4^d. 

64. £3 188. 9d. 

65. £93 148.3^. 

66. 108672f^ ounces. 



EZEBCISES 



1. £4 108. 

2. 9ba8hel8. 
8. 178. 6d. 

4. 14400. 

5. 6. 

6. 14. 

7. 400. 

8. 11^ days. 

9. 180 acres. 

1. 819. 

2. 120. 
8. 1080. 

4. 840. 

5. 2520. 

6. 504. 

7. 51. 

8. 24. 

9. 13. 

10. 2. 

11. 4. 

12. 21. 

13. 9. 

14. 33. 



67. 17s. 6d. 

68. £1 3s. 2d. 

69. 56 cwt 1 qr. 141b. 

70. 2161b. 14dwt8. 18 grains. 

71. 16 lb. 6 oz. 15 dwt. ISjgr. 

72. 350 cwt. Iqr. 6flb. 

73. 1842 sq. yd. 8 sq. ft 30 sq. in. 

74. £767. 

75. £7853 158. 

76. 3570. 

77. 875. 

78. 18662685. 

15— (p. 88). 

10. 237 If 

11. £65 12s. 6d. 

12. 80. 

13. 3150. 

14. 144. 

15. £147 168. 6d. 

16. 14f days. 

17. £50. 

18. 124f^. 



BZERCISBS 16 — (pp. 

15. 14,i|. 

16. 73,i^. 

17. 146,1^. 

18. 56,H. 

19. 15,1^. 

20. 17739,^^ 

21. 12,m. 

22. 6832,^fJ. 

23. 5,4H. 

24. 49,if. 

25. 9,tWr. 

26. 471,if. 

27. 112,^V»- 

28. 36,iV^ 



93 to 96). 

29. 21,f|||. 

30. 65,^. 

31. 942,^f 

32. 9,^1^^. 

33. 228,^f^. 

34. 84,^3,^^. 

36. 576,^^8^- 

36. 42,ffi. 

37. 104;^f 

38. 32,^f|fH. 

39. 8062,^. 

40. 4619,^. 

41. 138272,^1. 



A. 1. 7^. 

B. 1. V- 



BXERCISES 17 — (pp. 96 to 100). 
2. 6f 8. 17tV 4. 4^y. 

2. 4». 8. ^. 4. '^9. 5. ^\ 



5. 6^. 

6. Vf . 



806 Amwsm to tbb bzbbciseb. 

I>. 1. «. 2- «• 8. f 4. 17f 6. 1^. 6. «. 

E. 1. l»,***ndH. 2. }», J4, and i^ 

F. L £^ a. icwt. 3. H^i^ ^- H<^^ 5. £|. 

6. ^^gnmea. 7. ^Ib. 8. jC^. 9. fmile. 

0. 1. 88. 9d. 8. 8s. 9d. 8. 1 r. 20 sq. p. 
4. 17 cwt S qr. 6. 7 oz. 10 dwt 6. Sihhd. 31 gals. 2qt. 
7. 4 far. 82 p. 8. 22 min. 30 sec 9i. 5 oz. 

10. 108.6d. 11. 45 gala. 12. lqr.41b. 

KXER0I8B8 18 (p. 102). 

1. 14. 18. 47t^. 34. 60|fi. 

2. 15. 19. £9 Is. lOjd. 35. 21tMt' 

8. 9. 20. 50^ 86 4cwt 8qr. 8IK 

4. SOf 21. £1 98. fr}|f. 10 oz. ll|dr. 

5. 2f^ 22. 4cwt 2qr. 26^1b. 37. 93l||, 

6. 2|^ 28. 13cirt0qr.2fflb. 38. £153 18i.4Md. 

7. 4,^ 24. 3,1^.. 89. 14^ 

8. 26^ 26. 47t\\5v 40. 22fSJ. 

9. 2|. 26. 208A. 41. 9^. 

10. 18^«^ 27. 15if. 42. 22^ 

11. 18i|. 28. 12^ 43. 88. 7^;^^^ 

12. 13iH. 29. 8|f. 44. £61 08. 5^^ 

13. 109H- 30. £14 78. 10^ 46. 4cwt. 2qr. 26^1b. 

14. 15^ 31. 16^. 46. £6 lOs. 3^\5d. 

15. 75^. 32. £4 Ss. 6|^. 47. £17 4s. 0^ 

16. 23tV^ 33. £165 38. 8^11^. 48. 12.^j^^ 

17. 12fH- 

EXERCISES 19 — (p. 104). 

1. If 9. 6f?H. 17. 91^ffff 25. £2710s.7|id. 

2. 2 J. 10. ISHlb, 18. rh' 26. 3|. 

8. 14^. 11. 4|f. 19. 29f 27. 90|^ 

4. 3tV. 12. 4f|^. 20. 78. 3|4§d. 28. 14f 

5. 2^. 13. lis. 4^d. 21. 17-^. 29. 10^^ 

6. 5^. 14. 5^. 22. 15^^ 30. 7,^- 

7. 3^. 16. £4 63. 6e'4d. 28. 9j\, 31. £6 83. 9||. 

8. 26^. 16. 15-1^. 24. 58^. 32. £66 lls.4^ftd. 

EXERCISES 20— (p. 105). 

1. 6. 3. lOJ. 5. 14. 

2. 9. 4. 15. 6. 12J. 
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A. 



187* 

68A- 
6*. 

■a- 

991 

TTBT* 
60. 

47863097. 



26. 6896487689287. 

27. £89736 Ids. 6^ 

28. £69367 Ids. 7(L 

29. 7896 tons 18 cwt 

8 qr. 17 lb. 13 oz. 

9 dr. 
80. 1489f 
83. 47}. 

83. 166|. 

86. 7896 yrs. 213 d. 
21 h. 89 m. 43 8. 

84. 7893 lb. 9 oz. 

17 dwt 21 gr. 
86. £38766 Ids. 9^ 
86. 68798 178. 9}d. 
37. 401472J^ 

88. 160:^^^ 

89. 80,V* 
40. 1064J. 



41. 17728««. 

42. 809}^ yards. 
48. 2126f^oz. 
44. 266^ lb. 

46. 13cwt. Oqr. 2{|lb. 

46. 1S9^. 

47. 82tV. 

48. 809if 

49. 981H. 

50. £85 138. 8fd. 

51. £68 68. 1^ 

52. 498^. 

68. £83 78. 10^ 
64. 92ff 
56. i. 

56. £7090 Os. 8}d. 

57. 81f 

58. £242 8s. 6^ 



9288|4ft. 



EXBRCISB8 81— (p. 108). 

21. -Hf. 89. 

22. mn* 

23. 202^H*. 40. 

24. 19090f. 

26. 68. 8^ 41. 

26. 68. l}d. 42. 

27. 48. 2d. 48. 

28. 98. 9d. 44. 

29. 6iH- 46. 

30. 6985666d964ff(. 46. 

81. £3 19s. IHff^^ 47. 

82. £6 28. Sifil^d. 48. 

83. 10 tons 19 cwt. 49. 

1 qr. 8 lb. 6 oz. 

2^ dwt.. 50. 

34. IHH- 51- 

85. 66|. 52. 

36. 2^. 58. 

37. S^. 54. 
88. 6^ 56. 



817 d. 1611. 2m. 
f sec 



61b. 8 oz. 8 dwt 
14TflTygr. 



22209288|$f^ 

29f 

£2 68. 6J«4Jd. 

604HfM^ 
38.8«ffd. 
8»-7^^1ft%d. 
73 c. yds. 19 c. ft. 
999 0. in. 
38.8^ 
4s. 8}d. 

7s. 3id. 

leittf*. 

3m- 



W9 AX8WKB8 TC 




6C X3 (k ll^^Was^ 


87- «JSf 58. 16|. 


59. 86^ 


60. A" 


EXKK(:iaK» Aft— y>. Xll^. 


1. £184 38. 4d. 


38. i^sjywAV- 


2. £516 198. ^^ 


/ 3 r. 24 p. meadow land. 


8. £160 Os. 6^^^d. 


aa < 1 a. 2 r. 30 p. arable. 


4. 767d.3qr. Off nL 


( Rent, £17 lOs. Ojd. 


6- £123 18. 6|^ 


40. £1268 48. 7H 


6. £83 5s. UHid. 


41. £83 58. 11^1^ 


7. £149 3s. 7^^ 


42. £115 188. 6^\d, 


8. £1438 158. 10^ 


43. £22 128. llHId. 


9. 38!-^ yards. 


44. £4264 6s. 9§d. 


10. 9^ lb. 


45. £2476 8s. B^d, 


11. £636 168. lOfd. 


46. £10^V 


12. f 


47. 9^^^ 


13. £168 188. 7^^ 


48. £12 38. Iff^d. 


14. £17 68. 8d. 


49. £7507 Is. 6^ 


16. £94 28. 2||d. 


50. 5f pieces. 


16. iso^^iy^. 


51. 469 ^bushels. 


17. £74 48. Ofid. 


62. 8||f 


18. £166 138. 11^ 


53. £36 lOs. 7^lftV^ 


19. £44 lOs. 9|||d. 


54. 1. 


20. £912 2s.5^d. 


55. Is. 9,^^^ 


21. 38. 2f^d. 


56. 88. 9^1^ 


22. £107 4s. 7^f||d. 


57. £1089 15s. 3|d. 


23. 150^^. 


58. 47i^. 


24. 148. 6f5^ 


69. 45|^. 


25. 99j%\. 


60. £11 10s. 8^^d. 


26. 72f^^f. 


{ £167 28. entire cost. 


27. 43HH. 


61. < 17s. 9-i^yd. average price 


28. £21 13s. 11^ 


( of 1 galloii. 


29. £3 17s. 0-i^§f fd. 


Entire cost £594 138. 


30. 43cwt. Oqr. 10^^ lb. 


62. < Average price of 1 yard 8s. 


31. 7s. 9:fi^d. 


. 8^ifd. 


32. 48. 5^\V1- 


f £339 9s. ll||d. entire cost 


33. £1582 9s. 3|fd. 


63. < 5s. S^^^^ average cost of 


34. £119 2s. 42^fd. 


( a yard. 


36. £55957 lis. 5|d. 


64. £1 3s. ll^V^. 


36. £170 58. 6J. 


65. £22 12s. U^id. 


(376^ lb. of flour. 
(222^% of water. 


66. £1003 5s. l|^d. 
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1. 8t%. 

8- 66-iyyi^. 



EXERCISES 23 — (p. 116). 

4. 493^,^^^. 7. 25-0375. 

5. 1*35. 8. 74*56985. 

6. 11-005. 



9. 2817-856. 
10. -40708. 



EXERCISES 24— (p. 119). 
The answers to these exercises are the exercises (25). 

EXERCISES 25 — (p. 120 to 124). 
The answers to these are the exercises (24). 



1. jE-3125. 

2. £1875. 
8. -125 cwt 

4. -55 tons. 

5. -1875 jard. 

1. 14s. 

2. 3s. 6d. 
8. 5s. 4^d. 

4. 7s. 6d. 

5. 2s. Ojd, 

6. 9 cwt. 2 qr. 

7. 18s. 7jd. 

8. Is. 6d. 

9. 2 fur. 24 p» 



EXERCISES 26 — (p. 125). 
A. 

& -40625 acre. 

7. £-628125. 

8. £790625. 

9. £-01875. 
10. £ 014583. 

B. (p. 126). 

10. 16 min. 48 sec. 

11. 3 quarts 1 pint 

12. 13 hr. 30 mm. 

13. 7oz. lOdwt. 

14. Inail. 

15. 12 perches. 

16. 38. 7id. 

17. 129*6 cubic inches. 

18. 91d.7hr. 30m. 



11. £-183 

12. -6875 cwt 

13. -09376 cwt 

14. -83759469. 



19. 5 fur. 3 p. 3-5 yd. 

20. 2 a. 2 r. 12 sq. p. 
13sq. yd. 4sq.in. 

21. lis. 8d. 

22. 4 fur. lip. 6yd. 
ft 10 in. 

23. 32 min. 30 sec 



EXERCISES 27 — (p. 128). 



1. 78-46447. 

2. 67-5625. 

8. 30-6532546875. 

4. 10216471425. 

5. 104 7769. 

6. 78-46447. 

7. £67 10s. 6-348288d. 

8. 99-4f65625qrs. ■ 

9. 6 9945. 

10. 25-0765. 

11. 9-3355 yards. 

12. ]2-0125lb. 



13. £328 3s. 7-194d. 

14. llOcwt. 2qr. 20«4151b. 

15. £145 4s. 0-165d. 

16. 19 cwt. 2 qr. 22-792 lb. 

17. £1-6836. 

18. -29616875 qr. 

19. 99-4165625 qr. 

20. 17-9392857142cwt 

21. 159-49975 cwt 

22. 638-37. 

23. £-46553 

, 24. 11 shillings. 



XXBI 


IObmM-Cp. 12S). 


1. 7-SG09. 


7. £1 9s. 0-I276d. 


2. 141B. 


8. 12-779. 


8. 12-74. 


9. 84-07016. 


4. 4'e682GGi>t. 


10. 48-62715. 


6. 21 07. 


11, 10-2825. 


6. £8SLS-B7021d. 


13. £3 G>. 2-S70SI. 




CDiwBB— <p.l90). 


1. 103340625. 


28. 742 e«L 1 qr. 8-888611). 


S. -976. 


39. 629cwt0qr. 6-746875 te. 


8. 190-6. 


80. 19577612-787890626. 


4. 26-95. 


81. 208065-86355. 


S, 86G28'2S125. 


32. 77026-44680859876. 


e. -020498. 


S3. 60-88706625. 


7. 4475-99993. 


84. 1282575. 


«. -0406375. 


86. £i9 4t 2-8186d. 


9. '000049988. 


86. 76-2416. 


10. 6SI-9B876. 


87. 46-607 cwt. 


11. -00032. 


88. £117 7>. ll'SlSdd. 


IS. -00000625. 


89. S-8e876. 


18. 6-164. 


4a £1797 li. 7'Bgd. 


14. -0144. 


41. 328-968234375. 


16. 47-460641. 


42. i:-2l)7 8».a«125d. 


16. -001728. 


48. 305-2712875. 


17. 1611-67885825. 


44. f3466 5s.9-417Gd. 


18. 1 16085856. 


45. £34 I9& 0-19S<I. 


19, -002197. 


46. £53 6.. 4-875d. 


20. 99H-91 


47. 76-21825. 


21. 61 ■99009375. 


48. ISOowt 8 qt. 12-6875 lb. 


22. 10939623126. 


49. 16619-08125. 


28. 4fl9464-17125. 


60. 2496222-8125. 


24. 19091-226. 


61. 2931886-7116825. 


26. X7209-816. 


62. £299 9s. 4-8764797996. 


S6. IB0e584. 


68. 2131-033. 


37. £im 28. 10'6d. 


54. 98375-1112. 




xasa SO— <p. 133). 


1. 7282. 


6. 12-74. 


2. 961. 


6. 437-619. 


B. 1503-25. 


7. 49018-825. 


4. 85-r725. 


8. 313-62678126. 
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9. 3864. 

10. 973-85. 

11. 1-646. 

12. 18-3225. 

13. 18.3225. 

14. 73-786. 

15. 68. 7-5d- 

16. £3 138. 6d. 

17. 19 cwt. 2 qr. 22-792 lb. 

18. 38. 7'6d. 

19. 19 cwt 2 qr. 22-792 lb. 

20. £2 la. 8d. 

21. £1 17b. 7-56d. 

22. 973-85 cwt. 

23. £1 138. 9d. 

24. £3 188. 9d. 
26. £3 138. 9d. 

26. 89-86 banelt. 

27. 91b. 7oz. 15dwts. 

28. 107*6 gallons. 

29. 81 cwt. 2 qr. 24-6 lb. 

BXEBCX8BB 

1. 27 cwt Iqr. 16-4 lb. 

2. 19 a. 2 r. 15 sq. p. 

3. £309 Us. 9-28125d. 

4. £30 58. 2*993088d. 

5. £207 88. 6 8126d. 

6. 23 cwt Iqr. 211b. 

7. 169293-316. 

8. £466 Us. 7*636d. 

9. £120 18. 3-I82d. 

10. £123 18. 4-9824376d. 

11. £2 19s. 3-61d. 

12. £227 4a. ll-4d. 

13. 77026-44630859375. 

14. £1639 lis. 5-7264d. 

15. £2328 17s. 9-49375d. 

16. 2062-12 lb. 

17. 88. 2-379744375d. 

18. £366 15s. 6*41276875d. 

19. £1425 178. ll*5d. 



80. 66-626 basbdfl. 

31. 9 a. 8 r. 26 p. 

32. 67-876 cwt 

33. 125 oz. lOdwt 18 gr. 
84. 1782 820^8493150. 

86. 389-46190i260504201680672 
26890756302621008403361 
844637816. 

86. 116501 yard. 

37. 239 6876 buahek. 

88. 125'78736632188908045977 
0114942528. 

39. £1 88. 7fL 

40. 308 625 times. 

41. 4971-70179452064. 

42. 168. 10-6d. 

43. 35889-32i42867. 

44. 6-37676. 
46. 3112. 

46. 9-2976562. 



81— <p. 138). 

20. £171 158. d-4622i42867d. 

21. £336 88. 10-81007d. 

22. 6-97d. 

23. £3 58. 2-87021d. 

24. 365 yd. 2 qr. 3 nL ^ 
26. 68. 

26. £149 10s. 9-32142867'd 

27. £20 148. 3-70179452054d. 

28. £317 158. 5-9296876d. 

29. £466 68. 2-59876d. 

80. £389-46190i2605042016806 

72268907563025210084033 
61344637815. 

81. £300 5s. 7*69526d. 

32. £8019a.9-24808644362792d. 

83. 67-5625 yards. 

34. 22-154553571428 qrs. 

85. £82 Os. ll-205588d. 

36. £10396 158. 2-8125d. 



M2 
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37. 


JE4I 7s. 1-2765626. 40. 27 cwt. 1 qr. 16*4 lb. 


88. 


£12216 3s. 9-7115626. 41. £646-40003. 


39. 


6*76 pieces. 










EXERCISES 32 — (p. 


145). 


1. 


£126 8s. 


19. £1 9s. 10 Jd. 


37. £86 18s. 9d. 


2. 


£99 68. 


20. £3 10s. lid. 


38. £253 9s. 2d. 


3. 


£160 6s. 


21. £1 Os. 6jd. 


39. £99 138. 9|d. 


4. 


£130 19s. 


22. £4 7s. Id. 


40. £428 28. 6d. 


6. 


£523 16s. 


23. £4 4s. Id. 


41. £656 138. 4d. 


6. 


£142 13s. 4d. 


24. £4 19s. lOjd- 


42. £766 178. 6d. 


7. 


£123 3s. 4d. 


26. £8 5s. lljd. 


43. £585 158. 


8. 


£253 168. 


26. £7 Os. 7id. 


44. £171 lis. 3d. 


9. 


£381 10s. 


27. £9 lis. 7d. 


46. £1808 88. 4d. 


10. 


£48 2s. 6d. 


28. £53 lis. 


46. £2686 28. 6d. 


11. 


£53 6s. 


29. £46 58. Id. 


47. £1150 198. 4d. 


12. 


£57 Is. 4d. 


30. £46 Is. lljd. 


48. £914 98. 4d. 


13. 


£30 lis. 3d. 


31. £37 178. lid. 


49. £5471 138. 4d. 


14. 


£33 18s. 6d. 


82. £54 138. lid. 


60. £1568 78. 6d. 


16. 


£11 5s. 


83. £33 10s. 7id. 


61. £2614 138. 4d. 


16. 


£10 198. 


84. £42 lis. 9jd. 


. 62. £2203 178. 64. 


17. 


£7 17s. 6d. 


36. £107 13s. 6d. 


53. £3702 48. 4d. 


18. 


£3 9s. 8d. 


36. £91 14s. 3d. 


54. £3372 5s. 



EXERCISES 38 — (p. 149). 

1. £258 48. 6^iVd. 6. £93 lOs. 8d. 8. £222 148. 8||d. 

2. £137 8s. 4d. 6. £434 128. 9d. 9. £129 38. 6d. 
8. £1375 16s. 8d. 7. £358 17s. 3^fd. 10. £307 28. ^a, 
4. £111 178. 11 Jd. 

EXERCISES 34 — (p. 161). 



L £564 68. 3d. 

2. £233 38. 0^ 

3. £423 9s. Ojd. 

4. £509 lis. Oid. 
6. £21 Is. 4d. 

6. £139 Is. 4d. 

7. £286 78. 8d. 

8. £30 8s. 

9. £207 78. 8d. 
10. £128 68. 5d. 
11.. £526 48. 8d, 



12. £485 178. lid. 

13. £87 188. lO^d. 

14. £310 78. lid. 

15. £12 lOs. Oid. 

16. £94 28. Ojd. 

17. £111 178. Ujd. 

18. £174 9s. 2id. 

19. £922 4s. lOid. 

20. £284 98. 9d. 

21. £3 12s. 4id. 

22. £6 12s. 1^ 
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23. £20 l8. 4d. 

24. £1113 128. 7^ 

25. £9907 Is. O^d. 

26. £106 2s. 7^1 

27. £33737 lis. 1^ 

28. £2048 68. 4|<L 

29. £752 7s. 7TVd- 
80. £772 16s. 8|d. 

31. £334 IBs. 4i^ 

32. £583 Is. 9^,^:^ 

33. £940 68. 9iiid. 

84. £698 Is. 7^^^ 

85. £2341 78. 2|d. 

86. £231 188. 2^^^ 
87 £42716 lis. 2^^|d. 
88. £14414 148. 3^^. 

39. 7119 8s. 6^^ 

40. £17 10s. 2^ 



41. £274 9 flor. 4 c. 1-5484375 nu 
42 £18435 28. 11/^d. 

43. £148 lis. 6-984375d. 

44. £316 28. 8-15625d. 

45. £186 178. 4^d. 

46. £1549 148. 7Hi<L 

47. £1867 6s. 8^d. 

48. £11 188. lO^IJd. 

49. £6 98. 0^^^^^ 
60. £247 88. 1t4M« 
51. £342 12s. 8^ 

62. £849 9s. 5,^d. 

63. £5 178. 2^. 
54. £583 Is. 9VS\d. 

65. £24 19s. 7^^. 

66. £2487 188. 7^d. 

67. £2400 6s. 9,^. 



BXEBCISE8 

L £122 Ids. 4d. 
2. £4891 88. 6jd. 
8. £702 lis. 6jd. 
4. £189 158. 
6. £1145 Os. 2fd. 

6. £1086 16s. ^d 

7. £1366 68. 11^^. 

8. £1426 lis. 10^ 

9. £238 19s. 4f|fid. 



85— (p. 157). 

10. £117 7s. lid. 4- 

11. £178 16s. 6|^d. 

12. £68 lis. 2^ 
18. £1024 148. 5|^d. 

14. £262 18s. 0^ 

15. £101 8s. 0^^ 

16. £89 17s. Sllg^ 

17. 2 cwt 8 qr. 16 lb. 



EXBBCISBS68- 

1. £125. 

2. £29 10s. 6d. 
8. £166 58. Od. 

4. £36 16s. 10|d. 

5. £22 10s. 9d. 

6. £600 18s. 9d. 

7. £57 9s. 9d. 

8. £1180 10s. lljfd. 

9. £108 13s. 6d. 
10. £153 19s. Bid. 



-(p. 162). 

11. £181 6s. 8d. 

12. £365 15s. djd. 

13. £3722 12s. 6d. 

14. £174 18s. 9d. 

15. £1236 Ids. 1^ 

16. £12 188. 2f$d. 

17. £15 58. 11^ 

18. £18 14s. 2^VVb^. 

19. £63 4s. lO^^y^^^ 
.'iO. £76 48. lil^. 



14 



314 



ANSWERS TO THE EXEBCISBS. 



21. £44 5*. 4^^. 

22. £\7 2s. S^^^^l^d. 

23. £20 68. 4^^{^d. 

24. £226 18s. 5'295d. 

25. 5 per cent. 

26. 7^ per cent 

27. 8 per cent and 12^ years. 

28. £10 13s. d-36d. 

29. 189. 8^^Vi^^ 
80. 7 years. 

31. 6 per cent 

32. 225 days. 

33. 46 months. 



46. 1 year 174 days, or till Aug. 

31, 1859. 

47. £11 8s. 8^. balance of in- 

terest against Hartley. 

48. £165 3s. 8|f^. 

49. £273 17s. 3|||^ 

50. 4 per cent and 25 years. 

61. £3450 9s. 2|d. 

62. 20 years. 
53. 25 years. 

64. £1140 12s. 6d. 

65. £378 12s. 6d. 
56. 6^ per cent 



34. For 1 year 213 days, due Oct 67. £1971. 



3rd, 1859. 

35. 240 days. 

36. £3079 13s. 9d. 
87. 8 per cent. 

38. £13 149. 7mm^ 

89. £20 148. 3-70i79452064d. 

40. £21 19s. 8.fty^^. 

41. £129 8s. 84f$^ 

42. £385 16s. dd. 

43. 256 days. 

44. 2 years 219 days. 



58. 6 per cent 
69. 268 days. 

60. £7333 6s. 8d. 

61. £74 78. 6^AMfcd. 

62. 19s. 2^d. interest in fayonrof 

Davis & Go. 

63. Principal £125 
Interest £8 68. 84fd. 

64. Princ!pal£3150 
Interest £68 138. O^ffd. 

65. £31438 lis. 6^ 



45. £18 8s. emm- 

EZBBCI8ES 37 — (p. 171). 

1. £121 13s. 8}d. 6, £584 18s. 7-0272d. 

2. £165 lis. 6*2640625d. 7. £108 68. 6-348288d. 

8. £97 98. 10^. 8. £8050 8s. 0-474320625d. 

4. £94 128. 11^ 9. £38 14s. 6*6532546875. 

6. £186 Os. 9*1815d. 

EXERCISES 38a — (p. 175). 
1. £1 3s. 4d. 2. £6 5s. 3. £19 16s. 

EXERCISES 38— (p. 177). 
]. £2294 Is. 6,1^. 
2 ( True valne £476 38. 9fd. 

1 Bank valae £475. 
a £13 14s. Sfffd. 
^ ( True value £23 6s. ^^^ 

( Bank value £24. 
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K ( True disconnt £2 98. 6d. 

\ Bank discount £2 9b. T^f d. 
6. £162 Os. 4|^d. 
y ( True discount £9 48. 6J^^|d. 

1 Bank discount £9 78. llff^. 
g ( True discount £547 1b. 5 j^J^fd. 

I Bank discount £547 Is. 



o ( True value £154 14s. 3ff $|d. 

1 Bank value £154 13s. nUid, 
jQ i True value £1 14 4s. 1 1-i^^d. 

t Bank value £136 15s. 5||^d. 
jj ( True value £934 10s. lOfJ^^ 

( Bank value £933 5s. lO^^f^. 
.o C True discount £25 lis. 9fd. 

1 Bank discount £26 10s, 2ff^^ 
jg ( True present worth £257 Os. 7jd. + |fj far. 

( Bank present worth £256 28. 5^d. 

( True value £29 17s. SfiJ^d. 
"• \ Bank value £30 lis. llfgi^d. 
jg ( True value £18 198. 5^^^. 
' 1 Bank value £19 6s. ll^fgd. 
16. £4 lis. Iffid. 

EXERCISES 88a — (p. 178.) 
1. £61 7b. lOd. 2. £640. 3. £78 78. Ojd. 

EXERCISES 39 — (p. 180). 

1. £7 138. lOJd. 8. £1 7s. Sns^^d. 

2. £16 12s. 7id. 9. £2 7s. 9^^^d. 
8. £81 5s.l 10. £1 58. l |ggg g g d. 
4. £6275. 11. £2 17s. iHhs^* 
6. £22 Os. 6|id. 12. £3 ISs. 2f|gd. 

6. £3 98. 7tV^W- 13. £3 Os. 7^^^ 

- I Purchase money £1661 19s. 6 Jf^. 14. £41 78. 5/^d. 
• I Commission £39 9s. 5^^^^. 15. 8s. G^^d, 

EXERCISES 40 — (p. 183). 
1. £2080. 

2 ( Sum purchased £334913 16s. 9^d, 
* 1 1nterest £11721 19s. 8^jd. 

3. £5 28. 3i^^d. 

4. £18 5s. 7^d. 



816 AHSWXBS TO THE EXEBOISBS. 

. ( £1556266^ the sum secured in the Funds. 

( £50578f the interest it would yield for the better. 

6. £4: 12s. 6d. for the better. 

7. £550 10s. 

8. £5595. 

9. £7 178. 9^|f^ advantage. 
10. £6 58. lO^d. for the better. 

■XBROISBS 41 — (p. 187.) 

1. £23 128. 6d. 4. £19 7s. 5t\f^^. 7. £72. 

2. £50 12s. 6d. 5. £145. 8. £101 lOs. 
8. £475. 6. £54. 

EXBBCISES 42~(p. 191) 

1. 16s. 10 Jd. 27. £61 16s. l-47675d. 

2. 138. 6jd. 28. £1 ISs. 7ff^g|d. 

8. £1 178. 4d. r Entire selling price £300 

4. £33 17s. 8d. I 12s. 6^. 

6. £2 38. 6Jd. • I Selling price of 1 yard 4s. 

6. £2 98. 7|d. I 3^^^^^ 

7. £308 68. 2^. 80. 17s. 10^. 

8. £68 14s. 7d. / Average cost of 1 lb. 2s. 

9. £44 58. 6d. J 10-949d. 

10. £246 148. lOfd. ^^' [Average selling price 28, 

11. £4 4s. I ll-822725d. 

12. £7 3s. 7jd. 82. £2050 Os. 8-996064d. 

13. £13 2s.4jd. 33. £1666 17s. 6-65066d. 

14. £G1 19s. lOfd. I Entire cost £60 8s. 4-5d. 

15. £57 lis. Id. ^^' I Averg. „ £3 18s. 7-12d. 

16. £14 78. 4d. 36. £143 lis. l-74387d. 

17. £10 Os. 8d. 36. £1196 9s. 10-262146875d. 

18. £G 14s. 3^(1. 37. £4 78. 3jd. 

19. £12 2s. 3tVd. 38. 6s. O^Sg^^d. 

{ Gain £266 13s. Il^d. 39. £2 16s. 9d. 

20. } Sell, price £13 lOs. 8d. per 40. £6 8s. 4d. 

( cwt. 41. £2 7s. 5f^d. 

21. £1 IDs. ll^^^^d. /Entire seU. price £556 33. 

22. 20 per cent. J 8|^d. 

23. £3 6s. 2-87021d. j Selling price of 1 cwt. £5 

24. 13^ per cent. I Is. 6^|f^f^d. 

25. 12 J per cent. 43. £11 9s. e^fffd. 

26. 10 per cent. 44. 3s. 7-75d. 
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45. 

46. 

47. 

48. 
49. 

50. 

51. 

52. 
53. 
54. 

55. 

56. 

57. 
58. 

59. 

60. 
61. 
62. 
63. 



I 



64. 

65. 
66. 
67. 
68. 



Loss £25 148. 6d. 
„ per cent. £l|i^ 
j Gain £36 16s. l'725d. 
i „ per cent. 23*766 
r Gain £8 48. l-8875d. 
I „ per cent 8*3928 
j Gain £17 Hs. 6,1^. 

i „ per cent. 19ifiiei^. 
£561 8s. 8^d. loss. 69. 

j Loss £19 Os. 9*73125 

) ^ per cent. 7*93423 
£1 15s. 

£15 16s. 0-i^d. 
18s. lid. 
£2 lis. 6^^y^. 

j Loss £23. 

( „ per cent. S-^. 

j Gain £117 9s. Id. 

I „ per cent. 53^ 
8001b. 74. 

8s. 4^. 76. 

I Gain £77 19s. 9^^ 76. 

"1 „ per cent. 22j. 77. 

£269 66. 0*3689260336d. 78. 
£463 158. 10*4626d. 79. 

£623 9s. 5*92369376d. 80. 

£639 6s. 4*871484375d. 81. 



70. 



71. 



72. 



73. 



£77 18s.7*9l016625d. 

j Gain £36 Is. 6^d. 

( „ per cent. 10^. 
88. 7,^^V^. 

( Cost £189 16s. 6^^^ 

1 Loss £7 Us. 9^d. 
£4 68. 6^d. loss. 

I Selling price £11228 10s 

-j 0*6376d. 

( Gain £831 14s. 9-826d. 

r Selling Price £13132 88. 

\ l*1399296876d. 

( Gain9164s.8*4283671875d 

( Gain £1241 28. 6*21d. 

( Cost per yard 68. 3}d. 

( Gain £28 16s. S^d. 

\ „ per cent. S^lj^. 

(Gain £107 13s. 7|^. 

( „ percent. lOiHilf. 
98t%^ stone. 
£7 8s. 6^d. 
£486 6s. 6||d. 
£93 78. 3^^d. 
12f 

£4 18s. ll^d. 
£266 16s. lO^d. 
£3 Ids. 5^d. 



EZEBCISES 48 — (p. 199). 

1. 1980. 7. 66^^^ lb. 

2. 128. 7jd. 8. 181671^ lb. 
8. 136 pairs. 9. 677,^ yards. 

4. 436 yd. 2 qr. 1^^ nL 10. lOSf^f gallons. 

5. Is. 4d. 11. 233|f gallons. 

6. 844^/^ stone. 12. 46^ yards. 



I A.' 
I. -^B.'i 

(A.' 

(C'l 



EXERCISES 44 — (p. 201). 



A.'s share £12. 

8 share £20. 

s share £28. 
A.'s share £376. 

s share £260. 

s share £125. 



g ( 99f lb. of oxygen, and 
1 12^ lb. of hydrogen. 
A. £218 16s. 
£281 6s. 

£376, and 12s. 6d. in the £. 
5. £152 18s. 4-^d. 



.A. 
B. 

(C. 



14.* 



61S 

6. 56 tons. 



AaSWERS TO THB EXKRCX8E8. 



'•1 



840 acres; the eldest gets 
280 a., the second 210 a^ 



10. I 



11. 



12. 



I 



I 



and the third 168 a. 

{112^ lbs. of copper. 
S7ilbs.of tin. 
iA.'8 share £1400. 
B.'s share £1050. 
C.'s share £1750. 

A.*s share 86^ acres, rent 
B.'s share 60^^ acres, rent 
C.'s share S7f^ acres, rent 
D.*s share 15^ acres, rent 



13. 



A.'8 share £810, 
B.*s share £540. 
24 cwt. of carbon. 
29|^cwt. of oxygen. 
3f cwt. of hydrogen. 
A.'s share £493 6s. 8d. 
B.'s share £466 13s. 4cL 



£63 17s. 7,«5d. 
£37 14s. ^d. 
£23 148. 1^. 
£9 13s. 11^ 



EXBBCI8BS 


45— (p. 208). 


1. 6356 f. 35 e. 


28. £369 10s. 


2. £350. 


29. 1883 dols. 25 cents. 


8. 17564 f. 62 J c. 


80. 2752 dols. 75 cents. 


4. £96 4s. 


31. £1162 10s. 


5. 7555fl. 2kr. 


82. £1173 10s. 


6. £845 68. 8d. 


33. £99 16s. 10^ 


7. 3163 thai. 25 gros. 


34. 540 roubles. 


8. £480 108. 


85. 875 roubles 50 copecks. 


9. 5790 fl. 15 kr. 


36. £256 10s. 


10. 6978 fl. 30 kr. 


37. £410 7s. 9jd. 


11. £1447 lis. 3d. 


38. 460 milreas 750 reas. 


12. £1722 16s. 4|d. 


39. 354 milreas 500 reas. 


13. 5722 marks 8 8. 


40. £315 10s. 6d. 


14. £540 6g. 8d. 


41. £245 18s. 8jd. 


15. 4489 fl. 20 c. 


42. 375 hard dols, 5 reals vellon. 


16. £1051 lOs. 


43. 476 hard dols, 5 reaLs. 


17. £378 10s. 


44. £150 13s. 6d. 


18. 10928 lir. 40 c 


45. £179 12s. 3fd. 


19. £627 8s. 


46. 8452 rupees. 


20. 1838 sc. 2 p. 5 baj. 


47. 6938 rupees. 


21. £738 IDs. 


48, 5947 rupees 12 annas 6 pices, 


22. 2043 riksdalers. 


49. £2059 148. 4jd. 


23. £720 lOs. 


50. £1189 lis. IJd. 


24. 876 rigs. dels. 3 mrks. 


51. 875 taels. 


25. 4853 rigs. dels. 4 mrks. 8 shU, 


. 52. 684 taels 7 ma. 6 cand. 


26. £290 68. 9jd. 


53. £142 3s. 9d. 


27. 9237 drach. 76 lepta. 


54. £641 19s. Ojd. 
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EZBBGZSBS 45a — (p. 212). 

1. 9345 fr. 80 cen. 18. £586 lOs. Gfd. 



2. £32. 

8. 25 fr. 60 cen. 

4. £327 3s. 9^. 

5. 25 fr. 40 cen. 

6. 33668 doL 52^ cent. 

7. Pi. 3507 D. 10 reals. 

8. 17820 fr.53TJeC 

9. £3480 4s. 4d. 

10. £3480 48. 4d. 

11. £221 Os. SyffT^ 

12. £383 128. 6^(L 

13. 25 fr. 60 cent. 

14. £1180 5s. l^d. 

15. 10927 fr. 82^14 cent. 

16. 7301i^^dol. 

17. 35323 fr. 25^f ^ c. 



19. £1291 148. 7^ 

20. £354 Os. lOd. 

21. 931 mil. 656^rea8. 

22. 8151 dol. 60 c. 

gg ( Sum £2011 28. 2|d. 
i Interest £60 6s. 8d. 



24. £234 10s. 0^^. 

25. £106 lis. lljd. 

26. 230770996 fr. 50 c 

27. 119722719 fr. 48 cents. 

28. £20338983 Is. 0^. 

29. 512642372 fr. 88-^ c. 

{Arbitrated Exchange 26 fr. 
10 c. per £1. 
Direct ralue 16129 francs. 
Indirect „ 16573} „ 

EXBBCI8E8 46. 



A (p. 217). 
1. £1302 148. 5'1072d. 2. £663 Is. 6d. 

B (p. 218). 
1. £1264. 2. £3489 8s. 4}d. 8. £5556 48. 6d. 

XXERCI8ES 47. 

A (p. 228, 224, 225). 

1. £573 15s. 10^ 4. £409 lOs. 6d. 

2. £901 168. 8d. 5. £97 28. 9}d. 

3. £2 10s. 

B (p. 280). 
1. Sf 2. 10*236. 

BXERCI8ES 48— (p. 233). 
1. £2 13s. 2^VL 8. £3 58. 4d. 5. £4 48. 



2. lliV^ 



1. 1296. 

2. 8-0656. 

3. 279841. 

4. 121550625. 
&. 14774554437890625. 



4. 16jf. 6. 19^. 

BXEBCISBS 49. 

A (p. 239). 

6. 63361600. 

7. 25436448428936. 

8. 6426225. 

9. 8555625. 



10. 62599744. 



8t0 



TO TUB KZBBG1SB9L 

11. 230049733225. 

12. 6292287975689366890062& 

13. 617737*837369. 

14. 3816000357173290*9284216L 





B (p. 242). 




1. 86. 


18. 23004973-3225. 


25. 12649 +. 


2. 284. 


14. 785*963. 


26. 23 002. 


8. 6-29. 


15. 61773783*7369. 


27. 785-968. 


4. 11025. 


16. -2. 


28. 7633-822 +. 


5. 7960. 


17. -7071068 +. 


29. 18779*106 +. 


6w 253-5. 


18. •2236068 +. 


30. 923-0232. 


7. 2925. 


19. -8944272 +. 


3L -316227 +. 


8. 7912. 


2a -09476. 


32. -L 


9. 121*550625. 


21. -012. 


33. -0316227 +. 


10. 5043456. 


22. -037947 +. 


84. Th* 


IL 4796-35. 


23. 1-2649 +• 


35. 647 jaida. 


12. 1*21550625. 


24. -4. 

a(p.244> 




L 72 feet 




4. 8 feet 


2. 204 feet 




5. 485 yards. 


3. 138 feet 


BXERcrsvs 50l 
A. (p. 245). 




1. 46656. 


5. 999700029999. 


2. 91125. 


6. 19059838576128. 


3. 306125748. 


7. 155-99977291325016L 


4. 595884873375. 






B. (p. 251> 




1. 16. 


8. 584763928. 


2. 84. 


9. 970299. 


3. 26 5. 


10. 267 


12. 


4. -9999. 


11. 5-3832126120872839. 


5. 2183. 


12. 2*154434. 


6. 7912. 


13. 358 


• 


7. 4-30886. 


14. 479635. 




C. (p. 251> 




1- f 


4. -956465625. 


7. 36 inches. 


2. f 


5. .82207. 


8. 12 inches. 


& -67358. 


6. -882587. 


9. £1 lis. 7iid 
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SZliBCISES 61 (p. 254). 

1. 16 sq. ft 10 parts 6 sq. in. 16. 14 sq. ft 1 part 2 gq. in. 

2. 18 sq. ft 10 parts 8 sq. in. 16. 127 sq. ft. 10 parts G sq. iiL 

3. 7sq. ft Ipart 4sq. in. 17. 64. 

4. 31 sq. ft 7 parts 3 sq. in. 18. 195. 

5. 14 sq. ft 10 parts 6 sq. in. 19. 85. 

6. 9 sq. ft 4 parts 6 sq. in. 20. £35 12s. 6€L 

7. 132 sq. ft 6 parts 9 sq. in. 21. 56. 

8. 217 sq. ft 7 parts. r 5000 yards. 

9. 107 sq. ft 5 parts 2 sq. in. ^^* ] Cost £1432 58. lOd. 

10. 41 sq. ft 3 parts. 23. 2138 a. r. 29 sq. p. 2jtq. yU. 

11. 125 sq. ft 11 parts 3 sq. in. 24. 16^ miles. 

12. 25 sq. ft 11 parte 2 8q. in. 25. £61 9s. Sj^d. 

0. 2 sq. sec. 26. 103^ yards. 

13. 13 sq. ft 6 parts 6 sq. in. 27. 112 yards. 

14. 49 sq, ft. 6 parts 2 sq. in. 28. £792 9s. 2d. 

EXERCISES 52. 

A. (p. 256). 

1. 41 sq. ft 1 part . 8. 15310 sq. yds. 1-06 sq. ft 

2. 8 a. r. 4'2816 sq. p. . 9. 5541-7824 yards. 
8. £96 17s. 2.^ to. 4765489 feet. 

4. 3 a. 2 r. 10 sq. p. 29 J sq. yds. ^k 754*7694 square yards. 

5. 5 a. r. 33 sq. p. 12. 40828*2336 square yards. 

6. 240 feet 13. 16. 

7. 76338*22 + square yards. 

B. (p. 257). 

1. 181^ square yards. 9. 91 •1064 cubic feet 

2. 26 cubic feet 10. 2300-31261bs. 

3. 3676 cubic feet 11. 1465744*896 square miles. 

4. 2031ilbs. 12. -694 + in. 

6. 31*2851676 cubic feet 13. £7 12s. 3*43825d. 

6. 14*966 cubic feet 14. 16*4 yards. 

7. £10 4s. 5^. 15. 6276681626*6 cubic miles. 

8. 106*029 cubic inches. 16. 269333411782*8608 cub. mis. 

BZSBCIBES 53— (p. 260). 

1. 3s. 6d. . 7. 4 ounces of alloy. 

2. 15s. 7jd. 8. 24 lb. at Ss., 8 lb. at 5s., and 
8. 10*25 ounces. 24 lb. at 6s. per lb. 

4. 4 gallons of each. 9. 401b. at 2s. 4d., 161b. at 

5. 30 lb. of each. 2s. 6d., 8 lb. at 3s., and 

6. 5. 161b. at 3s. 6d.perib. 



822 
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10. 60 gals, at 108.,80gal8. at 13s. 

and 30 gals, at 158. per gal< 

11. 12 oz. of 19, and 12 oz. of 

20 carats fine. 

12. 2. 



13. 



U. 



5 oz. of 13 carats finOi 

6 oz. of 14 
6 oz. of 15 
20 oz. of 21 
5 gals, of water. 

gals, of gin. 



l6i 
116 



»» 



}) 



»i 



» 



»» 



It 



BXERCISB8 64— (p. 276). 

1. £24 8 fl. 7 c 5 mils. 4. £15 9s. 

2. £18 8 fl. 3 c. 7*5 mils. 5. £23 17s. 6d. 
8. £98 8 fl. 9 c. 8*75 mils. 6. £11 188. 6d. 



1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

24. 
25. 



EXEBCISES 

£20 128. G^^^fcd. 
£93 Is. 3-552d. 
£102 13s. 1^^ 
£4070 48. d^^^i^ 

lis. 4vy^d. 

138. smu^ 

£44 68. 2^ 

29-j^ pieces. 

3 lb. 5 oz. 7 dr. 2 so. 17 grs. 

£247 8s. iT^d. 

£773 198. lO^l^d. 

18|^ loads. 

j Cost £47 128. Smd. 

j Gain £2 7s. 7TW6d- 

£673 58. 7ff|d. 
£10 138. n^\d. 
£3 Is. 9.^^d. 
£139 48. 9^^ 
241^^ lb. 
£8 13s. llif^-gd. 
£1 178. St-V^cI. 
£65 53. lf|d. 
£4 13s. 5'i42857d. 

Oxygen 381170 tons 
1 cwt. 12|lb. 

Hydrogen 47646tou3 
5 cwt. 15^ lbs. 
£121000. 



65— (p. 276) 

r £60 in the 3 per cents. 

26. i £65 „ „ 8i ^ 
^ £70 „ „ 3i „ 

27. 8jf. 

28. l^days. 

29. 123,»^day8. 
80. ^. 

31. £19091200. 

32. £178 19s. 9|§fjd« 

33. £711864 8s. lf|d. 
S4. 408^^|MM years. 

35. 2 a. 3 r. 33 sq. p. 27 sq. yd 

8 sq. ft. 99 sq. in. 

36. £164 19s. 3^|^d. 
87. £68567932 8s. 3d. 

88 l^24 103.6 Jfflg, d. 

( £1130902 13s. 4d. interest 
89. 34 tons 17 cwt. 2 qr. 6 lb. 

40. 4. 

41. 21-^minates past 4. 

42. 2296. 

43. £115 78. Oy-d. 

f A. £105. 

B. £135. 

C. £240 78. 6d. 

44. { D. £210. 

E. £505 17s. 6d, 

F. £750. 
Ll58. = sum paid in the £ 
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{£122307098 imports of ^^ j 344||| yards. 

1853. ' ( £4 28. 7^^d. cost. 

£147650097 imports of C£-26876. 

1857. I £175. 

(£77227280exportsofl853. 60. J £-16875. 

I £93546281 „ of 1867. ] £-634375. 

47. £163735803. 1^6-9489583. 

48. 80 and •0126308.* 



EXERCISES 56—(p. 281). 

1. 4J per cent 

2. 7925-579322638146167 mHes 
8. 89-012 yds. 

4 f I437il4 yards. 
• 1 £15 14s. 6f|^. cost 
6. Ib5-042016806722689076680262l0100700280l037815126 

6. £646-4003. 

7. 213 yds. 1 in. 

8. i'6806722689076630252100840d861344637816126060420 ft^ 

9. £7 178. 9Hf^ greater. 

10. 11 a. Or. 4 8q. p. 

11. £61 9s. S^d- 

12. 55-5088 + yards. 

18. £6 5s. 10 666d. 

15. 7s. B^^^^ 

16. 140-47 + lb. 

17. 10-18744 feet 

19. 500 ounces. 

I Oxygen 1177262424180817 tons 18 cwt I qr. 16|lb. 
20- \ Nitrogen 41 7898041 30047 18 tons I cwt 2 qr. 11* lb. 

] 474808-4649 lb. of carbonic acid. 
^^' \ 60430 1 -6826 lb. of lime left. 
22. £5 10s. Olffd. 

28. 2 a. 8 r. 88 sq. p. 23 sq. yd. 5 sq. ft 73 sq. in. 
24. 65 38 + inches. 
^^ ( Hydrogen 26974843083980352 tons. 

I Oxygen 215798744671842816 toils. 

26. £171 8s. 7^. gain. 

27. £807 18s. 9d. 



824 AmWBBS TO thb sxkbcisbs.. 

28. £11 58. advantage annually. 40. £65 15s. ^-/WifA^ 
2JJ (94981a.0r.l4s.p.l6j8.yd.41. £200. 

) £17808 198. ItVL cost. 42. £61 28. 4f^. 

80. £23 168. M9125. 43. 202-23175lb. 

81. £8 128. S^i^ 44. £800. 

82. 95^^ per cent e 146266^^11). of oxygen. 

83. 25 yrs. purchase and 4 percent 45. «j 18157-,i5 lb. of hydrogen. 

34. £46 17a. 1^ ( 108942-^ lb. of carbon. 

35. 0185546876. * 46. 8. 

86. -65224. 47. £1639 lis. 6-7264d. 

87. 11 hours. 48. 4383^f|f barrels. 
38. £600. 49. £8 lis. 8S|^d. 
89. 8|°. 60. 17. 

EXERCISES 57 — (p. 285). 

2. -019. 20. £10 18s. 7^^. 

8. £127 10s. 4|Jd. 21. 210 miles.; 

4. £729 3s. 4d. oo i ^ ^*- 2*47 in. 

6. £96 17s. l^iftd. ^^' IjM^' 

6. 427-6132. 23. 710^days. 

7. 138. 6-9814d. , 24. £14 48. a^ 

8. 6. 7t%VL 25. £776 28. 7'925609d. 

9. £21797 14s. 8-901d. 26. £4070 4s. S^}^ 
10. 110-80539 + miles. 27. 62}f|f^, or 16|^^. 

f 28/^^ yards. 28. 81 lbs. 

* I £4 28. 7'^^. cost 29. 66° 52' 16-586'. 

12. 4^. 30. 60g. 65\ 

13. 40954 tons 3 cwt 2 qr. 8 lb. I 5| ounces of gold. 
1^* 1^* * ' 3f ounces of silver. 

15. H. 32. -12. 

16. £1 158. OV^V^. 33. 120237. 

17. £7 178. 9^}f^. greater. 34. 29-48. 

18. 435088-125 +. 85. 4. 
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